Historic,  archived  document 

Do  not  assume  content  reflects  current 
scientific  knowledge,  policies,  or  practices 


T^TT 


Bulletin  No.  19. 

U.  S.  DEPARTMENT  OF  AGRICULTURE. 

OFFICE   OF   ROAD    INQUIRY. 


'    OF 


PROGRESS  OF  ROAD  CONSTRUCTION 


UNITED  STATES. 


Reports  by  Delegates  to  National  Road  Parliament  held  at  Atlanta,  Ga., 
October  17-19,  1895. 


WASHINGTON: 

GOVERNMENT     PRINTING     OFFICE. 

1897. 


Bulletin  No.  19. 

U.  S.  DEPARTMENT  OF  AGRICULTURE. 

OFFICE  OF   ROAD   INQUIRY. 


PROGRESS  OF  ROAD  CONSTRUCTION 


UNITED  STATES. 


Reports  by  Delegates  to  National  Road  Parliament  held  at  Atlanta,  Ga., 
October  17-19,  1895. 


WASHINGTON: 

GOVERNMENT     PRINTING     OFFICE. 

1897. 


LETTER  OF  TRANSMITTAL. 


U.  S.  Department  of  Agriculture,* 
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Sir:  I  have  the  honor  to  transmit  a  report,  condensed  from  our  ste- 
nographer's notes,  of  a  portion  of  the  proceedings  of  the  National  Eoad 
Parliament  held  at  Atlanta,  Ga.,  which  conveys  valuable  information 
relating  to  the  actual  progress  of  road  construction  in  the  United 
States,  and  I  would  recommend  the  publication  of  the  same  as  a  Bulle- 
tin of  the  Office  of  Eoad  Inquiry. 

Yery  respectfully,  Eoy  Stone, 

Special  Agent  and  Engineer. 
Hon.  J.  Sterling  Morton, 

Secretary  of  Agriculture. 
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PROGRESS  OF  ROAD  CONSTRUCTION  IN  THE  UNITED 

STATES. 

REPORTS  BY  DELEGATES  TO  THE  NATIONAL  ROAD  PARLIAMENT  HELD 
AT  ATLANTA,  GA.,  OCTOBER  17-19,  1895. 


The  parliament  assembled  at  the  rooms  of  the  Chamber  of  Commerce, 
twenty-seyen  States  being  represented,  and  chose  the  following  officers : 

Governor  Levi  K.  Fuller,  of  Vermont,  temporary  chairman. 

Eoy  Stone,  of  Washington,  permanent  president. 

Hon.  William  F.  Eve,  of  Georgia,  and  John  A.  C.  Wright,  of  New 
York,  vice-presidents. 

W.  G.  Whidby,  of  Georgia,  and  John  S.  Rogers,  of  New  Jersey, 
secretaries. 

Governor  Fuller  addressed  the  convention,  and  Professor  Hunnicut, 
on  behalf  of  Governor  Atkinson,  of  Georgia,  gave  the  members  a 
cordial  welcome  to  the  State,  saying,  in  conclusion: 

I  am  glad,  in  the  name  of  Georgia,  to  extend  to  you  one  and  all  the  right  hand  of 
fellowship.  The  lifting  of  our  whole  people  out  of  the  mud  and  putting  them  upon 
the  solid  road  is  no  small  enterprise;  it  is  worthy  of  the  brains  and  energy  and 
talent  that  come  from  the  North  and  South  and  East  and  West  and  concentrate 
upon  the  foothills  of  the  Piedmont  Range  to  devise  ways  and  means  to  place  our 
people  in  better  communication  with  each  other  and  the  markets  of  the  world.  The 
annual  loss  that  comes  to  the  farmers  by  bad  roads  is  beyond  computation.  If  we 
can  evolve  a  method  by  which  we  can  give  every  farmer  a  good  road  to  his  farm 
and  market  and  schoolhouse  we  will  have  taken  one  worthy  step  in  the  great 
closing  era  of  the  nineteenth  century. 

Gentlemen,  I  welcome  you  here  in  all  that  that  word  means. 

The  president,  on  taking  the  chair,  said : 

When  I  look  over  this  assemblage  and  see  whom  it  comprises  in  personnel  and  think 
what  it  represents  in  combined  intelligence,  organized  effort,  and  hopeful  promise  of 
results  all  over  this  bright  land,  I  am  thankful  that  the  working  friends  of  good 
roads,  who  had  been  struggling  along  separately  and  alone  in  different  parts  of  the 
United  States,  were  moved  two  or  three  years  ago  to  get  together  and  to  work 
together  and  to  stick  together  until  the  last  great  blot  on  the  civilization  of  this 
country  should  be  wiped  out. 

The  progress  of  road  improvement  has  been  very  marked  since  a  national  organiza- 
tion began.  About  a  hundred  gentlemen  who  had  been  working  in  the  cause  of  good 
roads  were  called  together  at  Chicago  in  October,  1892,  and  organized  the  National 
League  for  Good  Roads.  This  organization  was  supported  by  private  contribution. 
It  was  so  successful  that  when  the  league  met  in  Washington  in  the  winter  of  1892-93, 
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it  attracted  the  attention  of  both  Honses  of  Congress  and  of  all  the  Departments  of 
the  Government,  and  the  offer  was  made  that  whatever  Congress  could  do  to  promote 
the  work  of  the  league  would  he  done.  We  went  before  the  Committee  on  Agricul- 
ture, and  they  reported  au  appropriation  of  $10,000  for  an  inquiry  iuto  the  condition 
of  the  roads  in  the  United  States  and  the  best  methods  of  construction,  and  for  the 
dissemination  of  information  on  that  subject.  That  appropriation  has  been  used 
with  great  care  in  the  gathering  of  information  and  the  dissemination  of  literature. 
The  Secretary  of  Agriculture  has  taken  a  warm  interest  in  this  matter  from  the 
beginning.  He  hesitated  about  applying  that  money  to  any  use  until  he  could  be 
sure  that  it  could  be  properly  used.  The  use  of  that  appropriation  many  are  now 
familiar  with.  I  was  fortunate  enough  to  be  able  to  take  charge  of  it  myself  and  to 
carry  out  in  a  great  measure  the  designs  we  had  made  for  the  National  League  for 
Good  Eoads. 

1  will  announce  now  that  the  evening  session  will  be  held  at  7.30  p.  m.,  and  it  will 
commence  the  practical  regular  work  of  the  convention,  which  is  the  gathering  of 
information  from  all  the  States  as  to  the  progress  in  the  several  States,  together 
with  any  suggestions  of  experience  from  the  various  members  of  the  convention. 

THUESDAT  EVENING  SESSION. 

The  convention  reassembled  at  7.30  p.  m.  in  the  rooms  of  the  Cham- 
ber of  Commerce,  with  General  Stone  in  the  chair. 

The  President.  We  will  now  proceed,  nnder  the  rales  of  the  com- 
mittee on  the  order  of  business,  to  speeches,  limited  to  ten  minutes 
each,  on  the  progress  of  each  State  in  actual  road  construction  and  in 
legislation  for  roads,  to  be  followed  by  any  other  subjects,  up  to  the 
limit  of  ten  minutes.    The  roll  of  States  will  be  called  alphabetically. 

ALABAMA. 

Mr.  Prjjett.  Mr.  President,  ladies,  and  gentlemen,  I  am  from  Mont- 
gomery County,  Ala.  I  can  not  tell  you  exactly  what  we  have  done. 
In  our  county  we  had  an  appropriation  of  845,000  and  we  bought  30 
head  of  mules  and  put  them  to  work  grading  the  roads.  We  graded 
about  5  miles  of  stone  and  chert  road.  It  has  proved  quite  a  success, 
and  the  commissioners  and  people  see  it  was  quite  a  benefit.  We  made 
application  to  the  legislature  to  levy  a  tax  to  the  amount  of  830,000 
for  the  purpose  of  building  roads.  The  assembly  passed  it  but  the 
senate  did  not.  The  people  voted,  however,  and  made  it  a  law.  We 
used  810,000  and  borrowed  850,000  more ;  in  fact,  we  have  used  about 
8100,000  in  building  roads.  We  have  25  to  30  miles  of  macadamized 
roads,  and  we  have  18  or  20  miles  of  gravel  road.  Our  commission, 
after  spending  this  money,  has  come  to  the  conclusion  to  use  nothing 
but  screened  gravel.  Chert  costs  about  a  dollar  a  yard  and  the  gravel 
we  find  in  beds.  It  costs  us  from  00  cents  to  81  per  yard  to  put  it  in 
place.  About  two  years  and  a  half  ago  we  put  down  about  3  miles  and 
it  has  proven  quite  a  success.  It  makes  a  nice  smooth  road,  and  in 
road  building  the  smoother  the  road  the  longer  it  lasts,  and  the  tires 
do  not  cut  it  so  deeply.  The  chert  is  a  very  hard  substance  in  some 
cases.  It  is  like  Hint.  You  can  take  two  pieces  of  chert,  one  you  can 
hardly  break   with  a  sledge  hammer,  the  other  breaks  easily.     The 


chert  road  did  not  do  so  well.  I  notice  seven  or  eight  samples  of 
gravel  from  Sew  York,  Virginia,  and  Texas,  and  I  am  glad  to  see  it 
because  I  know  it  costs  so  little — less  than  anything  else  we  can  get, 
and  it  makes  a  good  road. 

The  President.  How  thick  do  you  put  on  the  gravel? 

Mr.  Pruett.  Our  roads  are  16  feet  wide  and  we  put  gravel  on  6  or 
8  or  10  inches  deep.  Then  we  put  on  it  the  prairie  soil  to  a  depth  of 
about  9  inches.  For  the  first  two  months  the  road  is  not  so  hard  and 
smooth,  but  as  it  is  traveled  over  it  becomes  perfectly  hard  and  smooth. 
The  first  thing  we  do  in  building  our  roads  is  to  grade  them  up.  In 
fact,  in  grading  any  road  you  should  elevate  it;  if  you  do  not,  it  does 
not  matter  what  kind  of  material  you  use  the  tires  will  cut  through. 
The  first  season  some  of  our  roads  were  cut  through  6  or  8  inches  5  the 
next  season  they  formed  into  hard  and  compact  surfaces  and  they 
have  not  cut  through  since. 

The  President.  Do  you  raise  the  road  with  a  road  machine? 

Mr.  Pruett.  So,  sir.  We  take  out  the  crooks  from  the  road  and 
get  it  as  straight  as  possible. 

The  President.  Have  you  any  heavy  grades  there? 

Mr.  Pruett.  Yes,  we  have  a  few,  and  we  have  cut  a  portion  of  them 
down.  The  cost  of  the  gravel,  including  the  screening,  has  been  from 
$1,200  to  $2,000  per  mile.  The  cost  of  putting  on  broken  stone  and 
chert  runs  from  $4,500  to  $5,000  a  mile.  So  you  see  it  makes  a  great 
difference  in  the  cost. 

The  President.  How  long  have  you  been  experimenting  with 
gravel  ? 

Mr.  Pruett.  Two  years. 

The  President.  What  quality  of  stone  do  you  use  on  stone  roads? 

Mr.  Pruett.  Limestone  and  sandstone. 

The  President.  Is  it  considered  good  material  for  roads? 

Mr.  Pruett.  Yes,  sir. 

The  President.  Did  your  county  borrow  money  for  road  improve- 
ment? 

Mr.  Pruett.  Yes,  sir;  we  borrowed  $45,000.  In  regard  to  grading 
roads,  if  we  have  a  road  which  runs  east  and  west,  we  cut  down  the 
trees  on  the  south  side  so  the  sun  will  shine  on  it.  The  air  dries  the 
roads  quicker  than  the  sun,  however.  We  have  built  some  of  our  roads 
15  miles  in  length,  and  the  people  have  begun  to  go  back  to  their 
places  and  erect  nice  houses,  and  the  lands  are  in  a  good  state  of  cul- 
tivation where  not  long  ago  the  inhabitants  were  leaving  and  aban- 
doning their  inaces;  and  all  this  is  done  by  the  building  of  good  roads. 

The  President.  Can  you  give  any  estimate  of  the  advance  in  the 
value  of  land? 

Mr.  Pruett.  The  assessed  valuation  has  been  raised  about  16  to  20 
per  cent.  We  borrowed  our  money  for  forty  years.  The  value  of  our 
property  in  Montgomery  Couuty  is  $19,000,000.    Forty  years  ago  it  was 
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a  little  less  than  half  that.  I  suppose  by  the  next  forty  years  it  will 
be  double  that.  The  rate  of  taxation  does  not  increase,  as  the  increase 
in  the  value  of  the  property  prevents  it.  I  am  proud  of  the  fact  that 
our  county  can  borrow  money  at  a  little  over  4  per  cent.  We  have 
borrowed  money,  and  we  are  glad  to  see  that  the  people  of  the  Xorth 
are  coming  down  to  invest  their  money.  I  am  glad  to  see  all  you  gen- 
tlemen from  the  Korth  coming  South.  It  shows  you  are  becoming 
interested. 

Mr.  Barnum.  What'  would  be  the  cost  of  digging  this  coarse  gravel  ? 
We  have  plenty  of  gravel  in  the  Platte  Eiver  Yalley  in  ^Nebraska — in 
fact  all  we  could  use.  All  we  would  have  to  do  would  be  to  haul  it. 
What  would  be  the  cost  of  hauling? 

Mr.  Peuett.  For  from  half  a  mile  to  three-quarters  the  cost  would 
be  about  12^  cents  for  screening  and  40  cents  per  yard  for  hauling — 
about  $750  a  mile.  We  have  spent  $100,000,  and  we  are  satisfied  with 
what  we  are  doing.  We  are  going  to  adopt  screened  gravel  for  our 
roads.  We  do  not  care  what  the  rest  of  the  world  does,  but  we  are 
going  to  use  screened  gravel. 

ARKANSAS. 

Prof.  A.  G.  Millar.  Mr.  President  and  gentlemen,  I  confess  we  have 
done  so  little  in  Arkansas  that  I  came  here  expecting  to  receive  light 
and  not  to  give  information,  and  when  I  learned  this  evening  that  I 
was  to  tell  what  we  had  done  and  the  condition  of  our  road  laws,  I  had 
to  make  inquiry  among  my  friends  who  were  here  and  to  learn  as  much 
as  possible  about  what  they  had  heard  and  seen. 

I  am  in  position  to  say,  however,  that  we  have  very  poor  roads  in 
Arkansas.  I  have  been  in  nearly  every  county  in  the  State.  I  have 
traveled  the  roads  in  various  sections  and  know  the  roads  are  very  poor 
in  many  parts  of  the  State.  Perhaps,  however,  I  had  better  speak  of 
our  laws  first. 

We  have  little  legislation  on  the  subject.  There  is  a  law  which  vests 
the  appointment  of  road  overseers  in  the  county  judge.  Every  male 
citizen  over  18  years  and  under  45  may  be  required  to  work  five  days 
on  the  road;  ten  days  if  necessary.  That  seems  to  be  a  large  amount 
of  time  to  give  to  the  roads,  but  it  results  in  very  little  improvement. 
I  have  often  remarked  that  these  men  do  about  as  much  good  when 
they  go  over  the  roads  as  a  good  lively  hen  would  do.  This  road  work 
seems  to  be  a  kind  of  picnic,  and  means  but  very  little  except  a  social 
event.  The  overseer  sees  that  the  ruts  are  filled  occasionally  and  some 
culverts  made  so  he  can  not  be  fined  by  the  court,  and  that  is  really  all 
thai  is  done.  I  believe,  and  I  have  been  told  by  those  who  know  bet- 
ter than  I  do,  that  there  is  nothing  in  our  road  laws  or  any  of  our 
statutes  that  would  forbid  our  State  legislature  appropriating  a  small 
amount  of  money,  or  rather  in  levying  a  tax,  because  they  have  never 
as  yet,  1  understand,  levied  the  full  amount  authorized,  which  could  be 


9 

levied  for  road  purposes;  but  it  is  difficult  to  see  how  it  could  be  used 
unless  tliere  is  more  legislation  on  the  subject.  I  have  been  told  that 
a  part  of  the  money  that  is  levied  by  the  levying  court  in  each  county 
may  be  used  for  road  improvement;  in  fact,  a  part  is  used  in  the  build- 
ing of  bridges  and  in  furnishing  materials  for  culverts. 

If  the  State  government  and  the  county  governments  were  run 
economically  it  might  be  that  money  enough  could  be  secured  to  provide 
means  with  which  to  make  some  road  improvement,  especially  in  view 
of  the  fact  that  the  material  for  building  roads  is  really  abundant. 
Nearly  one-half  the  State  is  amply  supplied  with  road  materials. 
Nearly  all  of  that  portion  of  the  State  on  the  west  side  and  north  side 
of  the  Iron  Mountain  Railroad  has  ample  road  material.  Some  of  it, 
of  course,  is  not  of  the  best  quality,  but  much  is  of  fine  quality. 

In  the  northwestern  part  of  the  State,  in  perhaps  five  or  six  counties, 
there  is  an  abundance  of  chert, which  our  State  geologist  has  pronounced 
a  very  good  quality,  capable  of  making  good  roads,  and  I  know  from 
practical  observation  in  riding  over  the  roads  in  that  portion  of  the 
State  that  this  chert  does  make  a  good  road,  because  when  the  roads 
have  been  worked  a  little  you  will  find  a  very  hard,  smooth  road.  It 
never  becomes  muddy  and  seldom  becomes  dusty.  Then  there  is  an 
abundance  of  sandstone-  but  of  course  that  is  not  the  best  kind  of 
stone.  Some  of  it  is  so  hard  that  it  will  not  make  a  very  good  road. 
The  United  States  Government  is  using  sandstone  in  making  a  military 
road,  however.  I  went  over  this  road  a  few  days  ago  and  found  that 
they  were  making  a  very  excellent  road  out  of  a  good  quality  of 
sandstone. 

Sandy  shales  are  found  in  the  western  part  of  the  State.  Glay  shale 
is  used  in  some  parts  of  the  State,  but  it  is  sticky. 

As  to  the  roads  that  have  been  made:  In  Pulaski  County,  in  which 
Little  Rock  is  located,  perhaps  10  or  15  miles  of  road  has  been  made. 
This,  I  think,  has  been  made  under  the  direction  of  the  judge,  out  of  the 
appropriation  which  has  been  used  in  various  counties  for  bridge  pur- 
poses. I  have  traveled  on  this  road  and  where  it  is  not  used  too  much 
by  heavy  wagons  it  makes  an  admirable  road,  but  where  it  has  been 
used  by  heavy  wagons  it  becomes  uneven.  In  the  western  part  of  the 
State,  near  Fort  Smith,  a  road  some  8  or  10  miles  long  has  been  made 
by  private  subscription.  These  are  all  the  good  roads  that  I  know  of, 
except  those  that  are  naturally  good.  It  would  be  very  easy  indeed  to 
transport  road  material,  because  Arkansas,  I  believe,  has  a  larger 
number  of  miles  of  navigable  streams  than  any  other  State  in  the 
Union,  and  every  one  of  these  streams  runs  through  that  portion  of 
the  State  in  which  rock  may  be  found.  The  White  River,  the  Arkansas 
River,  the  Ouachita  River,  and  Red  River  are  all  available  for  this. 
It  would  be  perfectly  practicable  to  ship  by  water  a  very  large  part  of 
the  material  needed,  and  of  course  the  railroads  could  supply  portions 
of  the  State  not  near  these  water  courses.     A  corduroy  road  is  often 
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made  in  the  bottom  country,  but  we  use  that  only  when  we  are  obliged 
to.  It  serves  the  purpose  of  keeping  the  wagons  out  of  the  bottomless 
mud  in  the  muddy  weather. 

The  President.  Is  there  any  agitation  for  good  roads;  any  sense  of 
need  of  better  roads  in  Arkansas'? 

Mr.  Millar.  There  has  been  a  good  deal  said  about  it.  The  only 
definite  thing  done  was  to  submit  an  amendment  two  years  ago  author- 
izing the  counties  to  levy  a  3-mill  tax  for  road  improvement,  but  a 
clerical  mistake  was  made  in  the  wording  of  the  law  which  made  it 
cover  more  than  was  intended  by  those  favoring  the  amendment.  It 
was  defeated  by  a  small  majority.  I  think  a  similar  amendment  could 
be  carried,  but  I  believe  we  could  do  the  work  without  it.  There  are 
some  counties  that  pay  their  expenses  on  less  than  they  are  allowed  to 
levy.  We  can  not  issue  bonds.  There  is  a  constitutional  provision 
against  that.  Neither  can  cities  nor  towns.  They  may  levy  additional 
taxes  when  they  get  a  majority  of  the  taxpayers  to  sign  a  petition. 
Yes,  I  can  say  there  is  some  interest,  and  the  interest  is  growing,  and 
we  believe  that  within  the  next  two  or  three  years  those  who  are  inter- 
ested will  make  themselves  felt  and  heard,  so  we  shall  be  able  to  create 
better  sentiment  and  secure  more  practical  laws. 

CALIFORNIA. 

The  President.  Fortunately,  we  have  one  of  the  highway  commis- 
sioners from  California  with  us.  Gentlemen,  I  have  the  pleasure  of 
presenting  to  you  Mr.  J.  L.  Maude,  of  California. 

Mr.  Maude.  Mr.  Chairman  and  gentlemen,  the  difference  between 
California  and  Arkansas  is,  that  in  California  we  have  altogether  too 
much  law  on  the  subject  of  roads.  There  are  so  many  conflicts  in  the 
mass  of  statutory  legislation  that  even  our  attorney- general  is  unable 
to  tell  us  definitely  what  the  law  is. 

Perhaps  a  brief  sketch  of  the  road  movement  in  California  may 
interest  you.  About  six  years  ago  several  of  the  advocates  of  road 
improvement  met  and  concluded  to  attempt  to  systematize  these  con- 
flicting laws.  We  formulated  a  general  road  bill  with  the  intention  of 
advocating  its  passage  by  the  legislature,  but  we  were  scarcely  able 
to  find  a  member  of  the  legislature  who  would  even  look  at  our  bill, 
much  less  put  it  on  file.  At  the  succeeding  session  of  the  legislature 
we  presented  our  bill  somewhat  modified.  We  succeeded  in  having 
that  put  on  the  calendar,  for  by  that  time  we  had  stirred  up  consider- 
able interest  and  enthusiasm,  but  no  definite  action  was  taken  by  our 
legislature. 

We  had,  however,  awakened  a  spirit  of  road  improvement  in  the 
meantime,  and  in  the  summer  of  1893,  with  the  sanction  of  Governor 
Markham,  a  State  road  convention  was  held  in  the  capitol  at  Sacra- 
mento under  the  auspices  of  the  Sacramento  County  Humane  Society, 
the  representation  consisting  principally  of  the  county  surveyors  and 
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members  of  the  boards  of  supervisors  of  each  county  of  the  State,  pro- 
fessors from  the  University  of  California  and  from  Leland  Stanford, 
Junior,  University,  representatives  from  technical  and  engineering 
societies  and  agricultural  associations,  wheelmen's  clubs,  and  other 
enthusiasts,  This  was  another  step  in  the  movement  toward  securing 
a  well-organized  agitation  for  improving  the  highways  of  the  State. 
A  subsequent  session  was  held  in  San  Francisco  in  the  following  May, 
adjourning  to  meet  again  in  Sacramento  in  the  following  February,  at 
the  time  of  the  meeting  of  the  State  legislature,  in  order  more  forcibly 
and  effectively  to  impress  upon  the  members  of  the  State  legislature 
the  necessity  for  some  definite  action  in  the  direction  of  road  improve- 
ment. This  convention  was  the  most  enthusiastic  of  all  sessions  held. 
One  of  the  chief  causes  of  interest  and  definite  results  was  the  pres- 
ence of  Gen.  Roy  Stone,  who  came  on  from  Washington  by  permission 
of  Hon.  J.  Sterling  Morton,  Secretary  of  Agriculture,  whose  wise  coun- 
sel, combined  with  his  many  years  of  experience  in  the  matter  of  road 
improvement,  contributed  very  materially  toward  inducing  the  people 
of  California  to  take  definite  action  for  the  securing  of  better  roads. 

There  were  introduced  at  that  session  of  the  legislature  102  road 
bills,  and  as  a  consequence  we  did  not  accomplish  anything  in  the  way 
of  a  direct  road  law.  The  multiplicity  of  bills,  however,  induced  the 
legislature  to  appoint  a  special  commission,  consisting  of  two  mem- 
bers of  the  senate  and  two  members  of  the  lower  house  5  the  mem- 
bers of  the  senate  were  authorized  to  select  some  expert  road  builder, 
or  person  conversant  with  road  improvement,  and  the  members  of 
the  assembly  were  similarly  authorized.  These  six  formed  a  tempo- 
rary commission,  and  all  the  road  bills  introduced  were  referred  to 
them.  After  very  careful  deliberation,  that  commission  reported  that 
it  was  inadvisable  and  inexpedient  at  that  time  to  attempt  to  pass  any 
of  the  bills.  There  was  so  much  confusion  in  the  road  laws,  and  there 
was  so  great  a  desire  manifested  by  the  people  for  vigorous  action 
toward  the  improvement  of  the  highways,  that  the  legislature  created 
a  bureau  of  highways.  This  consists  of  three  commissioners,  each  of 
whom  is  paid  a  salary  of  $3,000  per  year  and  his  traveling  expenses. 
They  were  also  given  a  liberal  appropriation  for  clerical  hire  and  engi- 
neering services.  The  bureau  was  made  a  part  of  the  State  government, 
with  headquarters  in  the  capitol  building. 

It  is  the  duty  of  this  commission  primarily  to  visit  every  county  in 
the  State  once  a  year,  to  inquire  into  the  highway  conditions  of  the 
county,  to  hold  a  public  meeting  with  the  supervisors,  county  surveyor, 
county  auditor,  and  other  officials,  and  to  make  such  suggestions  as 
they  deem  advisable  for  the  need  of  the  county.  We  are  to  report  the 
result  of  our  investigations  and  make  our  recommendations  two  years 
from  now.  We  are  also  required  to  ascertain  the  methods  of  highway 
improvement  in  vogue  in  other  States  of  the  Union  and  in  foreign 
countries,  and  to  report  upon  the  applicability  of  such  matters  to  the 
State  of  California. 
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California  has  always  had  trouble  over  the  question  What  shall  we 
do  with  our  convicts  ?  We  have  tried  to  employ  them  in  various  kinds 
of  manufacturing,  but  as  soon  as  anything  of  this  nature  is  attempted 
a  cry  is  raised  that  convict  labor  is  being  brought  into  competition  with 
free  labor.  Xow  we  propose  to  utilize  them  in  the  interest  of  good 
roads,  and  in  doing  so  we  believe  we  have  solved  two  important  prob- 
lems. Upon  the  suggestion  of  General  Stone  and  other  workers  in  the 
good-roads  cause,  it  was  determined  that  such  action  be  taken. 

At  one  of  our  penitentiaries,  situated  at  Folsom.  we  have  an  abundant 
supply  of  a  material  which  though  called  trap  rock  is  not  really  such, 
but  is  especially  adapted  for  road  metal. 

The  State  has  also  a  water  supply  at  these  prison  grounds  that 
develops  2.000  horsepower,  which  was  not  being  utilized.  We  have  a 
thousand  idle  convicts  eating  their  heads  off.  Eock.  power,  convicts. 
We  determined  that  it  would  be  wise  policy  for  the  State  to  put  up  some 
rock-crushing  machines  and  put  the  convicts  to  quarrying  the  rock, 
provided  we  could  get  satisfactory  rates  of  transportation.  Upon  our 
recommendation  the  legislature  passed  a  bill  making  an  appropriation 
for  the  machinery,  provided  we  could  get  such  satisfactory  rates  and 
that  50.000  cubic  yards  of  road  metal  would  be  subscribed  for.  For- 
tunately, the  Southern  Pacific  Eailroad  Company  made  the  required 
concession,  and  agreed  even  to  haul  the  rock  at  the  absolute  cost  of 
transportation,  which  is  about  6  mills  per  ton  per  mile.  Much  more 
than  the  prescribed  amount  of  rock  was  quickly  ordered,  and  the  ma- 
chinery which  we  have  purchased  is  now  in  process  of  erection.  We 
propose  to  sell  this  rock  to  the  county  or  municipality  at  the  cost  of 
quarrying,  adding  10  per  cent  to  this  cost  until  the  machinery  is  paid 
for.  As  our  prison  labor  costs  nothing,  and  as  we  have  water  power, 
the  only  expense  incurred  is  for  machinery,  powder,  tools,  the  oil  and 
waste,  and  ordinary  wear  and  tear  on  the  machinery. 

We  shall  be  able  to  get  that  rock  out  for  22  cents  a  ton.  loaded  on  the 
cars.  To  illustrate  the  result:  The  city  of  Sacramento,  which  is  22 
miles  from  the  prison,  has  been  paying  up  to  the  present  time  $4  per 
yard  for  her  road  metal;  now  they  will  get  it  at  22  cents  per  ton  with 
the  cost  of  hauling  added.  That  plant  can  be  used  to  supply  places 
at  a  distance  of  200  miles,  and  we  have  hope  that  the  next  legisla- 
ture will  allow  us  to  erect  another  rock-crushing  plant  in  the  other 
penitentiary. 

The  roads  of  California  are  in  about  the  same  condition  as  the  roads 
of  a  majority  of  the  States  of  the  Union.  We  have  probably  some  of 
the  very  worst  roads  imaginable  and  on  the  other  hand  we  have  some 
of  the  most  celebrated  drives  in  the  country,  as,  for  example.  Magnolia 
avenue  in  Riverside  and  the  Alum  liock  road  in  Santa  Clara.  We  are 
spending  about  $4,000,000  a  year  on  our  roads,  our  total  mileage  of 
roads  being  abont  38,000.  In  other  words,  in  ten  years  we  have  spent 
$1,000  a  mile  on  our  roads  with  poor  results.     But  it  is  our  hope  that  by 
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judicious  legislation  giving  control  of  the  exj)enditure  of  this  money 
to  responsible  persons  who  understand  road  building,  to  have  a  com- 
plete system  of  the  best  roads  in  the  United  States. 

At  present  our  roads  are  controlled  by  the  board  of  supervisors  of 
each  county,  consisting  of  five  members.  They  are  generally  first-class 
business  men,  but  they  do  not  know  anything  about  building  roads; 
yet  they  are  responsible  to  the  counties  for  the  road  building.  We 
are  aiming  to  introduce  more  system  in  our  work;  we  are  constantly 
advocating  the  supervision  of  the  roads  by  road  builders.  We  have 
sufficient  money  to  build  the  best  kind  of  roads;  what  we  need  is  the 
introduction  Of  scientific  methods  of  road  building. 

To  illustrate  the  results  of  good  roads,  let  me  tell  you  the  experience 
of  Santa  Clara  County.  That  county  has  within  its  confines  600  miles 
of  roads  that  are  first-class.  The  result  is  that  Santa  Clara  has 
increased  in  population  and  wealth  from  the  twenty -ninth  in  a  list  of 
fifty-seven  counties  to  the  fourth  in  the  last  fifteen  years,  and  this 
growth  is  generally  attributed  to  the  fact  that  they  have  good  roads. 
Another  illustration :  In  one  of  our  counties  not  long  ago,  in  talking 
with  a  gentleman,  I  asked  "Have  you  any  good  roads?"  "Yes;  in  a 
certain  town.7'  u  How  did  you  get  them  1 "  He  told  me  that  they  raised 
money  by  borrowing  on  county  bonds.  I  asked  him  if  the  roads  had 
paid  them.  "Yes,"  he  said,  "we  had  a  certain  piece  of  road  that  was 
almost  impassable  in  both  summer  and  winter.  I  was  hauling  cord 
wood  over  the  mountains,  and  it  took  me  one  day  to  haul  one  cord  of 
wood  with  four  horses  between  two  certain  points.  Now  that  the  roads 
are  improved,  we  are  hauling  a  cord  and  a  half  with  two  horses,  and 
make  two  trips  a  day  over  the  same  road." 

In  regard  to  traveling :  The  commissioners  travel  by  wagon  as  much 
as  is  practicable.  The  State  provides  us  with  a  buckboard  and  team. 
We  carry  barometers  and  cameras  and  cyclometers  on  our  wagon.  We 
practice,  exactly  what  we  preach,  for  we  have  wide  tires  on  our  wagon. 
The  commission  has  traveled  4,000  miles  in  the  last  five  months. 

Such  is  the  history  of  the  movement  for  better  roads  in  California. 
We  hope  to  be  able  to  continue  to  progress,  and  I  assure  you  that  we 
shall  always  be  pleased  to  receive  communications  and  advice  from 
good-road  enthusiasts  everywhere. 

The  President.  I  think  it  is  quite  worth  while  to  have  a  representa- 
tive from  the  State  of  California.  I  should  not  be  surprised  to  see  Cali- 
fornia take  the  lead  of  the  whole  United  States  in  road  building.  I 
do  not  think  we  have  anyone  from  Connecticut. 

Mr.  Wright.  I  presume  the  chair  could  state  it. 

The  President.  I  can  say  that  the  legislature  has  taken  quite  an 
advanced  position  in  the  matter,  and  we  have  been  in  consultation  for 
a  good  long  time  on  the  subject  of  a  State-aid  law.  Connecticut  has 
now  adopted  the  State-aid  plan  and  appointed  a  highway  commission 
and  made  an  appropriation.    I  can  not  state  the  exact  amount,  but 
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1  think  it  is  as  much  as  New  Jersey  had  two  years  ago — $75,000. 
Connecticut  will  soon  be  in  the  front  rank  in  the  way  of  road 
building.  Applications  have  been  made  by  about  eighty  towns  for 
the  improvement  of  the  highways,  and  $75,000  is  likely  to  be  used 
there  very  rapidly.  The  hoj>e  is  that  the  legislature  will  make  a  larger 
appropriation. 

FLORIDA. 

Dr.  F.  Stringer.  Mr.  President,  I  have  been  living  in  the  State  of 
Florida  fully  half  a  century,  and  I  have  been  over  every  county  in  it, 
in  every  city  and  village,  perhaps,  and  therefore  I  am  pretty  well 
acquainted  with  the  means  of  conveyance  and  the  roads.  The  State, 
as  perhaps  you  are  well  aware,  is  to  a  very  large  extent  •  covered  with 
sand,  although  we  have  some  soil  and  clay,  and  the  topography  of  the 
country  is  generally  very  level.  There  are  some  table-lands  in  the  north 
of  the  State.  We  have  no  bog  lands,  and  you  never  see  anything 
sticking  to  the  wheels  of  the  wagon,  no  matter  how  wet  it  is.  In  the 
level  backwoods  the  roads  are  always  excellent.  I  live  in  the  city  of 
Brooksville.  There  are  magnificent  roads  in  that  vicinity,  equal  to  any 
macadamized  road.  The  sand  is  very  fine  and  close ;  it  packs  as  hard 
as  a  rock,  and  no  matter  how  heavy  a  wagon  is  it  does  not  cut  through 
and  make  holes.  The  State  of  Florida  can  boast,  I  think,  of  having 
pretty  good  roads  without  much  expense. 

The  manner  of  maintaining  the  roads  in  our  State  is  now  in  the 
experimental  stage.  Yarious  counties  are  trying  various  systems.  A 
number  of  cities  and  large  towns  are  trying  various  methods  of  harden- 
ing the  streets.  We  have  a  great  deal  of  phosphate  of  lime  and  there 
are  a  great  many  mines  working.  There  is  a  very  large  percentage  of 
it  that  is  mixed  with  iron  and  other  matter  which  must  be  washed  out. 
Some  of  the  towns  are  trying  this  refuse  on  their  roads  and  have  met 
with  great  success.  The  roads  of  the  country  are  kept  up  by  an  ad 
valorem  tax.  About  five  years  ago  the  legislature  passed  a  law  author- 
izing the  assessment  of  property  for  a  road  tax.  That  was  an  experi- 
ment which  proved  to  be  very  successful.  There  was  an  objection 
raised  to  it,  however,  because  those  who  did  not  have  any  property  did 
not  pay  the  road  tax;  consequently  the  law  has  been  modified,  and 
there  is  now,  in  addition  to  the  road  tax,  road  work,  so  those  who  do 
not  want  to  pay  the  tax  can  work  it  out  at  so  much  a  head;  but  since 
the  taxation  has  been  adopted  there  is  very  little  work  done  that  way. 
Most  of  it  is  hired  and  paid  for,  and  the  result  is  we  have  a  pretty 
good  road  system.  The  roads  do  not  need  the  care  and  attention  that 
roads  of  the  hilly  clay  countries  do,  as  for  instance  California,  because 
fchey  do  not  wash  out  and  the  roads  are  good.  It  is  true,  in  the  dry 
weather  wheD  the  sand  is  deep  it  is  hard  to  pull  over,  and  on  that 
account  the  rainy  season  is  the  time  they  have  the  best  roads. 

In  one  of  the  villages  of  our  State  the  water  is  turned  on  the  sandy 
streets,  and  keeping  them  wet  hardens  them. 
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The  President.  Have  you  ever  tried  the  use  of  clay  % 

Dr.  Stringer.  I  was  just  going  to  say  that  the  town  of  Bartow  has 

discovered  the  use  of  a  clay  that  makes  a  most  excellent  road,  and  they 

are  now  shipping  that  clay  to  various  other  towns  50  or  60  miles  away. 

It  mixes  with  the  sand  and  becomes  hard  and  will  not  wash.     It  makes 

a  very  good  road. 

GEORGIA. 

Judge  Eve.  Mr.  President,  while  Georgia  has  not  made  that  prog- 
ress either  in  road  legislation  or  in  road  work  which  the  most  enthu- 
siastic of  us  would  have  desired,  yet  I  take  pleasure  in  stating  that  she 
has  advanced  both  in  the  matter  of  legislation  and  of  road  work.  Up 
to  a  very  few  years  ago  we  had,  as  the  general  road  system  throughout 
Georgia,  the  same  that  was  reported  to  now  exist  in  Arkansas — that  is, 
that  the  male  inhabitants  were  called  out  by  the  county  authorities  to 
perform  so  many  days'  work.  Later  on  Georgia  passed  legislation  which 
authorized  the  use  of  our  misdemeanor  convicts  upon  the  roads.  A 
little  later  she  permitted  the  counties  to  levy  a  tax  for  the  purpose  of 
doing  road  work  in  the  different  counties,  either  by  the  organization 
of  road  forces  or  by  letting  the  work  out  by  contract.  She  has  also 
made  as  the  legal  width  of  her  roads — a  first-class  road  30  feet  and  a 
second-class  road  20  feet.  That  is  about  the  only  restriction  upon  the 
roads. 

]N~ow  as  to  the  manner  of  constructing,  grading,  or  the  style  of  work. 
The  feeling  for  better  roads  commenced,  I  would  say,  about  fifteen  or 
twenty  years  ago.  Some  of  the  counties,  my  own  among  the  number, 
took  advantage  of  the  law  which  permitted  the  use  of  misdemeanor 
convicts.  We  organized  that  force  in  January,  1879.  Since  then  the 
county  of  Fulton,  the  county  of  Floyd,  the  county  of  Bibb,  and  the 
county  of  Glynn  have  organized  and  have  for  several  years  past  been 
using  that  class  of  convicts  upon  the  roads,  and  the  reports  coming 
from  those  counties  are  without  exception  that  that  class  of  labor  has 
worked  very  successfully  and  very  economically.  We  find  it  is  the 
cheapest  and  best  labor  we  could  use.  The  work  in  Richmond,  Fulton, 
and  Floyd  counties  is  the  outcome  of  the  road  congress  of  Georgia 
which  met  in  1889.  I  believe  the  credit  of  that  congress  is  due  to  our 
present  secretary.  That  was  the  date  when  the  desire  and  feeling  for 
better  roads  spread  over  the  entire  State,  and  I  believe  there  is  scarcely 
a  county  in  Georgia  where  some  effort  is  not  being  made  to  improve 
the  roads.  Of  course,  their  efforts  are  limited  by  their  financial  condi- 
tion. Yery  few  of  the  counties  in  Georgia  have,  up  to  this  time,  been 
able  to  indulge  in  that  high  grade  of  roads  which  we  hope  ultimately 
to  have,  but  we  all  recognize  that  it  is  very  important  that  there  should 
be  a  reduction  of  the  grade  and  hardening  of  the  road  surface. 

We  also  recognize  that  there  should  be  proper  drainage.  Some  of 
the  sections  of  our  State  are  more  fortunate  than  others  in  possessing 
what  we  call  road  metal.    The  county  of  Fulton  is  surrounded  by  rock. 
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It  is  easy  for  it  to  macadamize,  and  I  know  that  it  has  done  considerable 
of  that  work.  The  county  of  Floyd,  in  which  Eome  is  situated,  I  learn 
from  Mr.  Smith,  has  76  miles  of  macadamized  road.  They  are  provided 
with  a  rock  crusher  and  other  necessary  road  implements.  I  am  not  as 
familiar  with  the  work  in  Bibb  County.  I  believe  the  work  there  is  in 
a  great  degree  similar  to  the  work  in  my  own  county.  A  few  years 
since  the  county  organized  and  placed  in  charge  of  her  road  depart- 
ment a  road  engineer,  organized  her  misdemeanor  convicts  into  a  road 
force  and  have  made  very  satisfactory  progress.  The  class  of  work 
done  in  my  county  was  first  an  effort  to  reduce  the  grade  and  to  give 
the  roads  proper  drainage.  Then  we  did  a  very  considerable  amount 
of  gravel  work.  We  have  a  great  many  miles  of  gravel  road.  Our 
sand  beds,  which  were  very  extensive,  have  been  hardened  by  the  use 
of  clay.  We  shape  up  a  bed  and  then  put  from  8  to  10  inches  of  clay, 
rolling  it,  and  then  placing  upon  it  from  1  to  3  inches  of  sand,  and 
when  the  wet  season  comes  the  sand  is  ground  into  the  surface.  Then 
we  shape  it  up  and  give  it  a  crown  and  we  get  it  so  it  becomes  imper- 
vious to  water — it  sheds  the  water.  This  road  is  cheaply  made,  and  a 
good  one  to  travel  over,  and  is  much  more  durable  than  one  would 
think.     Then,  too,  it  comes  within  the  reach  of  our  people. 

I  will  state  that  having  found  the  use  of  our  misdemeanor  convicts 
successful  in  road  working,  there  is  a  very  general  spirit  throughout 
the  State  among  those  interested  in  road  improvement  to  have  our 
legislature  place  our  penitentiary  convicts  upon  the  roads,  and  to  adopt 
some  general  system  of  State  roads.  I  had  the  pleasure,  in  the  road 
congress  of  1889,  of  suggesting  that  the  State  be  divided  into  road 
districts,  taking  the  center  as  a  point  for  these  districts,  from  which 
the  roads  might  lead  in  different  directions,  and  thus  link  the  counties 
together,  the  counties  being  left  to  connect  themselves  by  independent 
roads;  this,  of  course,  to  be  operated  by  the  State.  We  have  been 
stopped  from  having  that  idea  carried  out  by  finding  ourselves  con- 
fronted with  a  lease  of  the  convicts,  which  I  am  glad  to  say  will  soon 
expire.  Then,  I  think,  under  the  leadership  of  Colonel  Wood,  we  will 
make  another  assault  upon  the  legislature  and  try  to  get  possession  of 
them. 

ILLINOIS. 

John  Stewart.  Mr.  President  and  gentlemen,  the  State  of  Illinois 
is  differently  situated  from  most  of  the  States  spoken  of  to-day.  We 
have  a  long  State,  nearly  500  miles  in  length.  Eoads  should  be  made 
according  to  the  situation  of  the  land.  We  had  a  great  deal  of  trouble 
in  our  State  until  our  farmers  learned  how  to  drain  their  roads.  There 
are  a  great  many  gravel  pits  in  the  northern  part  of  the  State. 

< )ur  road  work  is  done  in  this  way.  We  have  abandoned  the  old 
poll-tax  system  of  working  the  roads,  and  each  township  is  assessed. 
Our  townships  each  have  three  road  directors,  and  these  men  expend 
the  tax  of  from  $1,000  to  $4,000  a  year.     The  first  thing  we  do  after 
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draining  off  the  water  is  to  turnpike  the  road,  then  place  gravel  upon 
it.  Where  there  is  no  gravel  to  be  had  we  utilize  the  rock  by  crushing 
with  a  stone  crusher.  There  are  in  different  places  crushers  that  will 
crush  rock  to  any  size  desired,  and  we  can  ship  it  from  30  to  40  miles 
at  a  dollar  and  a  quarter  a  ton,  delivered.  Our  roads  on  the  average 
are  4  rods  wide.  Many  have  advocated  that  the  State  appropriate 
money  for  the  roads,  but  the  majority  have  opposed  it. 

A  few  years  ago  it  was  proposed  to  work  convicts  on  the  roads 
Many  were  in  favor  of  this  but  more  were  opposed.  After  investiga- 
tion we  decided  that  it  would  be  a  barbarous  custom.  We  did  not 
like  the  idea  of  putting  convicts  on  the  roads  and  men  with  shotguns 
to  watch  them.  It  would  be  demoralizing.  It  is  well  enough  to  use 
the  convicts  to  break  stone,  if  it  could  be  done  near  their  own  prison. 

The  greatest  trouble  in  our  State  is  the  repairing  of  the  roads.  We 
are  rather  slack  about  that.  The  fact  is,  the  American  people  build  up 
a  thing  in  good  shape  and  think  it  will  last  forever  with  no  more 
attention. 

I  think  it  a  good  plan  to  abolish  all  narrow-tired  wagons.  We  are 
using  wide  tires  in  Illinois  very  largely. 

Machines  are  used  for  grading  the  roads,  and  then  we  put  on  the 
gravel  and  stone. 

In  the  villages  the  saloons  are  licensed  and  the  money  is  used  on 
the  roads. 

We  have  a  comparatively  level  country  in  Illinois,  and  the  roads  do 
not  need  so  much  attention  as  those  of  some  other  States.  When  the 
people  become  fond  enough  of  the  country,  however,  to  provide  some 
means  of  repairing  the  roads  we  will  then  have  good  highways.  Drain- 
ing the  roads  has  made  a  vast  improvement  in  our  country.  We  have 
abandoned  most  of  our  wooden  culverts  and  are  now  using  glazed 
tiling. 

Very  useful  machines  have  been  introduced  in  this  section  for  level- 
ing the  roads  after  heavy  rains  and  after  the  frost  is  out  in  the  spring, 

LOUISIANA. 

Dr.  W.  Lawrence  Stevenson.  About  fifteen  years  ago  an  effort 
was  made  to  establish  better  roads  in  our  State.  This,  however,  was 
only  an  effort.  It  did  not  materialize  much  good,  and  Louisiana  at 
present  has  only  its  roads  made  of  natural  mother  earth.  Louisiana 
is  in  parts  a  very  marshy  country.  Many  of  the  southern  counties 
border  on  the  lakes  and  the  Gulf  coast.  Jioads  there  when  constructed 
must  necessarily  be  elevated  a  little.  When  it  is  desired  to  construct 
a  road  the  trees  and  shrubbery  are  cut  down,  and  some  of  the  shrub- 
bery is  thrown  across  the  road,  and  then  a  small  embankment  of  earth 
is  thrown  over  these  trees.  It  makes  a  very  poor  sort  of  road.  After 
a  number  of  years  the  wood  rots  away,  and  additional  earth  is  thrown 
on  top  of  it.  Oyster  shells  are  used  to  a  great  extent.  They  make  a 
9022— No.  19 2 
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good  road,  but  it  is  not  lasting.  It  is  the  cheapest  way  to  construct  a 
road,  however.  We  have  no  stone  quarries  of  any  importance  in 
Louisiana,  and  only  a  few  unworked  gravel  beds.  If  we  make  roads  of 
gravel  the  material  has  to  be  imported.  There  are  a  great  many  char- 
coal factories  in  Louisiana,  particularly  in  the  southern  portions,  and 
the  refuse  is  frequently  thrown  over  the  roads. 

The  President.  How  does  it  wear? 

Dr.  Stevenson.  I  do  not  think  it  is  superior  to  common  oyster 
shells. 

The  President.  May  I  inquire  what  the  State  laws  of  Louisiana  are? 

Dr.  Stevenson,  A  few  laws  governing  road  construction  have  been 
formulated,  but  not  much  attention  is  given  to  these  laws.  The  farm- 
ers are  supposed  to  keep  the  road  in  front  of  their  places  in  a  passable 
condition.  Not  much  attention  is  given  to  road  construction  according 
to  the  laws  of  the  State.  A  contract  system  of  maintaining  the  nat- 
ural roads  is  in  successful  operation  in  several  counties,  notably  Assump- 
tion, where  it  gives  entire  satisfaction. 

W.  P.  Powell.  Will  you  allow  me  to  ask  you  a  question?  You 
seem  to  be  in  the  same  predicament  as  many  other  States.  You  have 
neither  gravel  beds  nor  stone  quarries.  Have  you  taken  into  consid- 
eration in  what  manner  you  can  best  build  your  roads  out  of  the  mate- 
rial now  on  hand  ? 

Dr.  Stevenson.  The  immediate  remedy  consists  in  pjroperly  working 
the  natural  roads.  Apart  from  the  oyster  shells,  I  do  not  know  of  any- 
thing suitable  for  road  construction.  We  have  numerous  valuable 
gravel  quarries  just  outside  the  State — in  Mississippi  and  Alabama — 
and  the  gravel  is  brought  to  Louisiana  and  converted  into  road  mate- 
rial at  $1.25  to  $1.50  a  square  yard. 

MAINE. 

Mr.  Hamlin.  Mr.  President  and  gentlemen,  from  what  I  have  heard 
this  morning,  I  judge  you  simply  want  a  short  account  of  what  has 
been  done  and  what  is  being  done  in  the  State  of  Maine. 

In  Maine  we  have  some  pretty  good  dirt  roads.  We  have  no  stone 
roads  outside  of  the  cities.  A  few  of  the  larger  cities  have  built  some 
stone  roads,  some  very  poor  ones  and  some  fairly  good  ones.  Our 
efforts  at  present  in  the  State  are  to  teach  those  who  have  charge  of 
the  roads  to  do  as  well  as  they  possibly  can  with  the  money  and 
materia]  a1  their  command,  but  with  the  laws  in  their  present  shape 
little,  of  course,  can  be  done  in  that  direction. 

The  raising  of  money  for  the  construction  of  roads  in  the  State  of 
Maine  is  left  to  the  various  towns.  They  raise  what  they  please  and 
expend  it  under  the  direction  of  road  surveyors  appointed  for  the 
different  road  districts,  which  correspond  to  the  old  school  districts. 
You  can  easily  see  that  under  this  arrangement  we  have  many  diffi- 
culties bo  contend  with.     We  have  tried  for  several  years  to  get  the 
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laws  changed,  and  we  think  we  are  making  some  progress  in  that 
direction,  but  education  of  the  masses  is  the  principal  thing  needed  in 
the  State  of  Maine  before  great  improvements  in  our  roads  can  be 
made. 

The  President.  How  many  miles  are  in  your  townships? 

Mr.  Hamlin.  All  the  way  from  50  to  225  miles.  The  townships  are 
divided  into  districts  of  from  5  to  25  miles  of  road. 

MASSACHUSETTS. 

Mr.  Perkins.  Mr.  President  and  gentlemen,  our  governor,  Mr. 
Greenhalge,  felt  that  our  State  should  be  officially  represented  here 
to-day,  and  has  therefore  requested  me  to  come  and  state  that  he  is 
interested  in  this  cause,  and  wished  he  could  have  come  to  have  aided 
in  this  work.  He  is  certainly  in  sympathy  with  the  cause,  and  his 
public  utterances  and  messages  have  greatly  encouraged  and  aided  us 
in  the  construction  of  State  highways. 

I  had  prepared  some  tables  and  data  to  lay  before  you,  showing  how 
our  work  was  done,  the  cost,  etc.,  but  the  resolution  that  was  passed 
limiting  the  time,  will  prohibit  any  such  an  address,  consequently  I  will 
simply  tell  you  in  a  few  words  what  Massachusetts  is  doing. 

In  the  first  place,  all  our  work,  whether  town,  county,  or  State,  is 
paid  for  by  a  money  tax.  We  have  no  system  of  working  out  the  tax. 
That  was  repealed  years  ago.  All  money  expended  upon  the  highways 
in  any  shape  is  raised  by  tax  levied  upon  the  property  throughout  the 
State.  We  have  three  kinds  or  three  systems  of  highways.  In  the 
first  place,  we  have  our  State  highways;  then  we  have  the  town  ways 
and  the  county  ways.  In  other  words,  a  town  or  city  can  lay  out  a 
highway  in  its  limits,  and  the  county  commissioners  can  lay  out  a  high- 
way in  the  county.  County  roads,  or  roads  that  come  within  the  juris- 
diction of  the  county  commissioners,  are  roads  running  from  town  to 
town  and  not  confined  to  the  limits  of  any  one  town.  Eoads  laid  out 
by  the  towns  and  cities  are  strictly  within  the  town  limits. 

You  state  you  are  interested  in  the  work  done  in  constructing  State 
roads.  It  is  a  fact  that  Massachusetts  is  the  first  State  of  the  Union 
that  is  constructing  and  maintaining  State  highways  paid  for  by  the 
State.  The  question  has  been  agitated  for  some  years,  but  in  1892 
the  matter  was  brought  before  the  legislature  which  appropriated 
$10,000  and  created  a  board  of  commissioners,  composed  of  three  mem- 
bers, who  were  to  investigate  the  needs  and  requirements  of  the  State 
and  report  to  the  legislature  of  1893.  Without  going  into  the  details 
of  what  the  commission  did,  suffice  it  to  say  that  their  report  was  made 
to  the  legislature  of  1893.  A  bill  was  submitted  by  the  commission 
and  passed  which  provided  for  the  establishment  of  a  permanent  high- 
way commission.  This  commission  was  given  powers,  duties,  and 
responsibilities,  and  an  appropriation  of  $300,000  was  made  on  June  26, 
1893,  for  the  construction  of  State  highways.     We  have  in  Massachu- 
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setts,  outside  of  the  cities,  20.700  miles  of  roads.  These  roads  running 
throughout  the  State,  through  the  different  cities  and  towns,  are 
thoroughfares.  They  are  not  confined  to  any  one  locality.  There  are 
roads  running  through  towns  perhaps  too  poor  to  maintain  them,  and 
which  the  people  of  the  towns  adjoining  require  to  be  maintained. 

Our  form  of  government  is  divided  into  counties  and  municipalities. 
We  have  cities  and  towns,  but  they  are  all  a  part  of  the  county.  Each 
city  and  town  boundary  adjoins  another.  To  get  a  State  highway,  a 
city  through  its  mayor  and  aldermen,  or  a  town  through  the  selectmen 
(the  selectmen  are  what  are  called  in  some  States  the  board  of  trustees), 
or  a  county  through  the  county  commissioners  may  petition  directly  to 
the  State  highway  commission,  stating  that  a  road  in  the  citj^,  town,  or 
county  should,  in  their  opinion,  become  a  State  highway.  They  accom- 
pany this  petition  by  a  plan  and  profile  which  they  have  paid  for,  and 
these  are  referred  to  the  State  commission.  If  the  commission  sees  fit 
to  accept  such  as  a  State  road,  it  makes  a  careful  study  of  the  road  and  it 
is  laid  out  as  a  State  highway.  The  commission  files  plans  of  the  road 
which  it  is  to  lay  out  as  a  State  highway  with  the  county  commissioners 
and  also  with  the  town  or  city  clerk  in  the  town  or  city  in  which  the  por- 
tion of  the  road  shall  lie.  When  that  is  done  the  commission  proceeds 
to  construct  it.  It  is  done  in  either  one  of  two  ways.  In  the  first  place, 
a  town  or  city  in  which  the  road  shall  run  has  the  right  by  law  to  con- 
tract with  the  State  commission  for  the  construction  of  the  road  without 
advertisement.  That  is  done  by  an  agreement  with  the  commissioners 
as  to  figures.  The  work  is  done  by  the  town  or  city  in  accordance  with 
plans  and  specifications  drawn  by  the  commission,  and  also  under  the 
direct  supervision  of  the  commission,  which  has  on  each  piece  of  work 
an  engineer  who  is  constantly  upon  the  work  to  supervise  and  see  that 
the  plans  and  specifications  are  carried  out  in  detail.  If  the  city  or 
town  should  not  care  to  so  contract,  then  the  work  is  let  out  in  the 
usual  way  by  advertisement  and  asking  for  estimates,  but  in  nearly 
every  instance  it  has  been  done  by  the  towns. 

The  object  of  the  law  in  giving  it  to  the  towns  is  that  the  work  shall 
be  done  by  townspeople;  that  they  may  become  acquainted  with  the 
work  that  is  done  according  to  the  system  as  laid  down  by  the  commis- 
sioners, and  also  that  the  money  of  the  State  may  be  expended  among 
the  people  of  the  towns:  then,  again,  it  has  a  tendency  to  bring  about 
a  sentiment  for  better  work  and  roads  in  the  locality.  That  has  been 
quite  noticeable  throughout  the  State.  In  fact,  I  may  say  that  it  has 
been  so  noticeable  that  in  February,  1893,  when  the  commission  first 
made  its  report,  there  were  29  steam  rollers  in  use  in  our  State.  Since 
Febraary,  L893,  up  to  the  present  time  there  have  been  added  40  steam 
rollers.  These  have  been  purchased  for  the  purpose  of  doing  permanent 
and  substantial  work  in  the  localities.  It  is  not  only  true  as  to  steam 
rollers,  bu1  of  stone-crushing  plants  and  other  road  machinery.  We 
believe  we  are  doing  good  work.     This  is  all  paid  for  by  the  State  in  the 
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first  place.  After  the  highway  is  completed  the  State  collects  from 
the  county  in  which  the  road  is  located  25  per  cent  of  the  cost,  so  that 
the  payment  is  three-fourths  by  the  State  and  one-fourth  by  the  county. 

I  would  also  state  that  our  commission  is  only  too  glad  to  comply 
with  any  request  from  any  part  of  the  country  for  information  as  to 
road  building.  We  are  doing  what  has  never  been  done  in  any  other 
State.  "We  are  able  to  tell  when  our  road  is  built  just  what  every  item 
costs.  In  making  these  contracts  we  do  not  make  them  for  any  spe- 
cified sum  per  mile  or  half  mile.  They  are  all  made  upon  the  unit 
plan.  In  other  words,  we  contract  for  a  certain  sum  per  cubic  yard  of 
excavation,  per  ton  of  stone,  per  cubic  yard  of  ledge  work,  per  linear 
foot  of  drains,  etc.  Every  item  that  goes  into  the  road  is  contracted 
for.  So  it  makes  little  difference  to  the  contractor  whether  there 
are  1,000  cubic  yards  or  10,000.  By  our  daily  and  weekly  returns  from 
our  engineers  we  are  enabled  to  tell  at  any  time  just  what  every  item, 
even  to  the  number  of  days7  labor,  costs,  and  we  have  these  data  and 
tables  to  show  how  it  is  brought  about. 

A  Delegate.  How  are  the  contracts  let? 

Mr.  Perkins.  They  are  let  in  this  way :  In  the  first  place,  we  give 
the  contracts  to  the  town  if  it  wants  them,  and  they  employ  their  labor, 
their  teams,  etc.,  to  be  paid  for  by  the  State. 

A  Delegate.  Is  it  given  to  the  lowest  responsible  bidder? 

Mr.  Perkins.  No  ;  in  case  a  town  contracts  there  is  no  bid  to  it.  We 
arrange  the  prices.  I  would  like  to  say  that  in  Massachusetts  we 
require  in  every  instance  a  steam  roller.  We  do  not  agree  with  Mr. 
Owen  in  that  respect.  We  believe  it  is-cheaper ;  we  know  it  is  cheaper. 
We  know  from  experience  in  Massachusetts  work  that  in  using  a  horse 
roller  the  horses  are  continually  throwing  the  rock  before  it  is  rolled, 
whereas  a  steam  roller  does  not  have  this  effect.  If  it  is  an  ordinary 
sand  or  gravel  foundation  we  put  the  broken  stone  directly  on, 
first  having  thoroughly  prepared  and  shaped  our  surface.  We  thor- 
oughly roll  the  foundation  with  a  steam  roller,  so  it  is  a  good,  substan- 
tial road  before  anything  is  put  on.  We  then  put  on  the  broken  stone 
in  three  different  layers.  We  put  on  stone  at  the  bottom  that  will  go 
through  a  ring  2  J  inches  in  diameter,  which  is  rolled  with  a  steam  roller 
to  a  thickness  of  4  inches.  That  is  put  on  without  any  gravel  or  clay 
and  without  any  watering.  On  top  of  that,  after  it  is  thoroughly  rolled 
and  smooth,  we  place  stone  of  a  size  that  will  go  through  a  lj-inch 
ring.  We  put  that  on  so  that  when  it  is  thoroughly  rolled  it  will  make 
a  road  6  inches  thick.  On  top  of  that  we  put  a  half-inch  of  stone  dust 
or  screenings  that  go  through  a  half- inch  ring.  We  use  that  as  a  binder, 
aud  this  binder  when  pat  on  is  thoroughly  soaked  while  being  rolled 
It  has  a  cementing  quality  and  the  steam  roller  has  a  tendency  to  force 
the  dust  or  screenings  into  the  spaces  left  among  the  stone.  When  we 
have  a  road  that  is  clayey  or  springy  we  put  on  a  Telford  foundation 
about  8  inches  in  thickness,  the  stone  laid  up  side  by  side  and  wedged 
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in  and  then  the  macadam  placed  on  top.  In  every  instance  where  a 
Telford  road  is  required  we  provide  for  drams.  Our  drains  are  con- 
structed by  digging  down  2  J  feet,  laying  there  some  fine-cracked  stone 
or  clean- screened  gravel  some  3  or  1  inches  at  the  bottom  and  on  this 
bell-jointed  clay  pipe  6  inches  in  diameter  is  laid,  which  pipe  is  covered 
with  broken  stone  or  screened  gravel. 

We  insist  that  all  our  roads  when  completed  shall  have  no  water  or 
dampness  under  them,  the  water  being  taken  care  of  by  drain  or  cul- 
verts. Where  we  have  cut  through  clay  and  the  water  was  oozing  out 
continually,  we  have  put  in  side  drains  and  the  water  would  run  out  of 
the  drain  at  the  base,  and  by  digging  down  under  the  road  the  clay 
under  the  surface  was  dry.  We  all  know  clay  makes  a  first-class  road 
if  you  can  keep  the  water  out  of  it. 

A  Delegate.  How  much  do  your  roads  cost  a  mile? 

Mr.  Perkins.  Our  roads,  including  all  grading,  cost  anywhere  from 
85,000  to  820,000  a  mile.  We  reckon  that  on  a  basis  of  15  feet  wide 
macadam.  We  are  not  building  any  roads  less  than  15  feet  wide  and 
some  as  wide  as  27  or  28  feet.  These  $20,000  roads  are  through  the 
mountains  and  are  all  Telford  work.  It  will  average  somewhere  from 
$6,000  to  $7,000  a  mile. 

Professor  Carson.  Has  Massachusetts  prescribed  any  ruling  gra- 
dient, or  is  it  left  to  the  local  engineer? 

Mr.  Perkins.  The  commission  establishes  the  grade.  Thus  far  we 
have  not  any  grade  that  will  exceed  a  little  over  5  per  cent — 5  feet  in  a 
a  hundred.  It  has  required  considerable  cutting  to  do  it.  We  have 
not  established  any  fast  rule,  from  the  fact  that  it  must  depend  upon 
the  locality. 

MICHIGAN. 

W.  L.  Webber.  Mr.  Chairman  and  gentlemen,  Michigan  has  no  per- 
manent highway  commission.  There  was  a  commission  appointed  some 
three  years  ago  for  a  temporary  purpose,  but  without  any  power  except 
to  recommend.  It  was  to  inquire  into  the  conditions  and  recommend 
such  changes  as  might  be  desirable,  and  its  functions  ended  when  those 
recommendations  were  made. 

Michigan,  as  far  back  as  1850,  adopted  a  State  constitution  to  which 
the  people  seem  to  be  still  attached,  and  one  of  its  provisions  was  that 
the  State  should  not  aid  in  the  work  of  internal  improvement  nor  con- 
tribute any  funds  from  the  State  treasury  to  any  work  of  internal 
improvements.  This  special  provision  became  a  feature  of  our  consti- 
tution, because  in  1836,  1837,  and  1838  the  State  entered  quite  largely 
into  the  scheme  of  building  railroads,  and  when  the  constitutional  con- 
vention of  1850  was  held  it  was  determined  to  leave  all  internal  improve- 
ments fco  be  made  by  the  localities  that  wanted  to  use  them. 

I  will  say  further  that  the  system  adopted  for  the  care  of  highways 
in  Michigan  seems  to  be  very  much  like  that  in  Maine.  It  was  a  system 
by  townships,  and  the  highway  commissioner  of  each  township  had 
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general  charge  and  supervision.  Each  township  was  subdivided  into 
highway  districts  and  each  district  had  its  overseer  of  highways,  and 
there  was  a  special  tax — a  labor  tax  of  so  much  per  head — and  also  a 
property  tax  based  on  the  assessment.  They  were  allowed  to  raise  a 
certain  amount  of  money  for  the  maintenance  of  roads  not  exceeding 
$250  in  any  one  year,  except  the  board  of  supervisors  might  authorize 
them  to  raise  $1,000  in  any  one  year. 

The  present  executive  of  the  State  and  his  immediate  predecessor 
have  both  called  the  attention  of  the  legislature  in  their  messages  to 
the  importance  of  having  better  roads  in  Michigan  and  some  changes 
in  the  laws  necessary  in  that  regard.  In  pursuance  of  one  of  these 
recommendations  this  highway  commission  was  appointed. 

The  first  thing  the  commission  found  when  it  came  to  look  over  the 
situation  was  that  the  constitution  stood  in  the  way  of  any  improve- 
ment. This  constitution  vested  the  care  of  the  highways  in  the  town- 
ship officers,  and  this  provision  was  mandatory  so  that  the  legislature 
could  not  confer  the  care  of  the  highways  upon  anybody  but  township 
officers.  The  commission  determined  first  to  recommend  an  amend- 
ment to  the  constitution  which  should  permit  the  legislature  to  pass 
laws  in  the  interest  of  good  roads.  The  recommendation  was  such  as 
would  give  the  State  power  to  aid  in  the  construction  of  roads  from  the 
State  treasury,  and  it  would  give  the  State  power  to  aid  counties,  if 
they  desired  to  construct  roads,  and  it  also  provided  for  a  county  sys- 
tem where  there  might  be  a  board  of  commissioners  appointed  to  take 
charge  of  the  laying  out  and  construction  of  roads  within  the  limits  of 
that  county,  making  the  county  a  highway  district,  and  that  recom- 
mendation was  submitted  to  the  legislature ;  but  the  legislature  refused 
to  submit  it  to  the  people  in  the  form  recommended,  but  it  did  permit 
the  people  to  vote  whether  they  would  adopt  the  county  system.  This 
constitutional  provision  as  it  was  left  simply  allows  the  board  of  super- 
visors of  any  county,  if  they  see  fit,  to  permit  an  election  to  be  held  in 
that  county  on  the  question  of  whether  it  will  adopt  the  county-road 
system  or  retain  the  old;  and  if  the  majority  of  the  voters  are  in  favor 
of  it,  they  may  adopt  the  county  system  and  have  the  board  of  county 
commissioners,  and  those  commissioners  may  select  such  highways  and 
thoroughfares  as  they  think  should  be  county  roads,  and  leave  the  bal- 
ance of  the  highways  to  be  cared  for  by  the  townships  as  heretofore. 
That  must  be  adopted  by  the  people  of  the  county. 

This  question  has  been  submitted  in  several  of  the  counties.  In 
many  the  board  of  supervisors  have  refused.  As  to  some  of  them, 
they  have  permitted  the  people  to  vote  and  in  a  few  the  county  system 
has  been  adopted.  There  can  be  no  improvement  in  the  highways, 
paid  for  in  whole  or  in  part  from  the  State  treasury,  until  there  shall 
be  another  change  in  the  constitution  and  some  further  changes  in  the 
laws. 

The  importance  of  good  roads  and  their  value  has  been  demonstrated 
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in  many  cases.  One  county  constructed  stone  roads  of  about  70  to  75 
miles,  and  the  people  in  that  county  are  so  pleased  that  they  have 
never  raised  a  question  as  to  the  constitutionality  of  their  taxes.  They 
would  be  glad  to  pay  them  if  they  were  double.  They  would  not  do 
without  those  roads  for  any  consideration.  That  is  the  only  county  in 
the  State  that  has  taken  such  action  to  so  large  an  extent. 

The  President.  Was  that  done  by  the  issuance  of  bonds? 

Mr.  Webber.  It  was,  and  by  special  taxation  to  take  up  the  bonds. 
The  money  was  expended  under  the  direction  of  the  stone  road  com- 
mission. 

MISSISSIPPI. 

Mr.  Bedhead.  Mr.  President  and  gentlemen  of  the  convention, 
the  conditions  in  Mississippi  are  practically  as  those  in  Arkansas.  I 
am  sorry  and  ashamed  to  say  that  Mississippi  takes  very  little  interest 
and  very  little  pride  in  her  public  roads.  We  have  laws,  but  they  are 
not  carried  out.  Our  law  regulating  the  work  of  the  roads  makes  every 
man  from  18  to  60  liable  to  road  duty  unless  he  is  a  professional  man. 
The  county  supervisor  lays  out  the  roads  and  appoints  the  overseers. 
They  work  on  an  average  about  two  days,  when  they  are  required  by 
the  law  to  work  ten  days  in  the  year  on  the  roads. 

There  are  some  counties  that  take  some  special  pride  in  their  roads, 
and  they  endeavor  to  use  the  county  convicts. 

While  we  have  gravel  that  could  be  used,  there  has  been  no  effort  to 
use  the  material  at  all  unless  in  some  few  corporate  limits.  Our  soil 
generally  is  rolling.  The  natural  soil  makes  good  roads.  We  have  a 
sandy  loam  underlaid  by  a  clay  subsoil.  It  makes  a  good  road.  The 
loam  soon  washes  out,  and  if  the  roads  were  kept  in  proper  shape  we 
would  not  need  any  macadamizing.  We  never  have  rains  until  late 
in  December.  Our  roads  dry  very  soon.  Nature  has  done  so  much  for 
us  that  we  do  very  little  for  ourselves.  It  is  a  good  deal  like  Illinois 
and  Iowa,  the  roads  get  very  bad  sometimes  on  the  level  land.  They 
have  to  drain  them  out  occasionally,  and  those  who  are  near  manu- 
facturers' establishments  use  the  cinders  for  macadamizing  the  roads. 
That  seems  to  answer  the  purpose  first-rate.  The  people  are  waking 
up  to  the  necessity  of  better  roads.  Some  inquiries  are  being  made, 
and  I  have  stayed  over  especially  to  attend  this  meeting  to  pick  up 
some  points. 

NEW   JERSEY. 

Mr.  B.  G.  Harrison.  I  will  speak  in  relation  to  the  road  laws  of 
New  Jersey.  We  have  had  a  great  deal  upon  the  subject  of  road  con- 
struction, but  if  we  want  anything  more  on  that  subject  it  will  come  in 
Later. 

New  Jersey  is  rather  famous  for  her  roads.  We  had  to  have  them, 
and  ur  made  them.  We  have  some  700  or  800  miles  of  stone  roads 
in  New  Jersey,  and  it  is  but  a  little  State.     We  think  we  have  dou^ 
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pretty  well.  In  New  Jersey  we  have  tried  to  inculcate  the  idea  that 
the  local  government  is  the  true  government.  They  believe  now  that 
the  people  should  regulate  their  own  affairs  in  their  own  way.  In 
the  northern  part  of  the  State  we  work  under  special  and  local  laws 
passed  several  years  ago.  There  the  work  is  done  by  counties  and 
money  raised  by  county  bonds.  I  hope  my  friend  Mr.  Owens,  whom  I 
see  here,  and  who  is  the  father  of  the  road  business  in  New  Jersey,  and 
has  built  more  roads  than  any  man  in  the  United  States,  will  have  an 
opportunity  to  tell  you  something  about  the  roads  there.  I  will  only 
state  that  in  the  northern  portion,  where  the  hills  and  mountains  con- 
tain the  stone,  we  have  between  500  and  600  miles  of  stone  road. 

The  State  aid  act  was  gotten  up  by  the  farmers,  with  the  State  board 
of  agriculture  and  some  lawyers  to  help  them  out.  The  law  contem- 
plates that  the  county  road  authorities  shall  declare  certain  leading- 
roads  in  the  county  to  be  county  roads ;  then  it  provides  that  they  shall 
go  on  and  improve  them  by  having  an  engineer  go  over  them  and  cut 
down  the  hills  and  grade  them  properly,  making  profile  maps,  calling 
for  specifications,  etc.  All  work  must  be  done  by  contract.  When  the 
roads  are  so  improved,  to  the  satisfaction  of  the  commissioner  of  roads 
appointed  by  the  governor,  the  State  pays  one-third  of  the  cost,  the 
county  paying  two-thirds.  That  law  seemed  to  be  reasonable  and  right, 
but  there  was  not  a  road  built  under  it.  Why?  Because  the  county 
authorities  were  elected  by  the  people,  and  they  were  afraid  it  would 
increase  taxes.  The  law  has  a  provision  for  a  mandatory  clause.  It  is 
a  very  simple  thing.  Two-thirds  of  the  owners  of  property  fronting 
on  the  road  petition  the  county  authorities  for  the  road  to  be  improved 
under  that  act,  they  agreeing  to  pay  10  per  cent  of  the  cost  for  the  bene- 
fits derived.  It  is  not  based  on  the  number  of  feet  front  on  the  road, 
but  on  the  peculiar  benefits  derived.  There  are  three  contributors — 
the  State,  which  is  willing;  the  board  of  county  authorities,  who  are 
unwilling;  and  the  petitioners,  who  are  willing.  The  two  bind  the 
three,  and  the  road  is  built.  The  county  authorities  have  no  discre- 
tion. In  that  way  we  have  constructed  road  systems  in  all  the  counties, 
and  we  would  never  have  had  any  roads  improved  except  for  that  man- 
datory clause.  That  is  about  the  gist  of  the  law  called  the  "  State  aid 
act."  New  Jersey  was  the  first  State  in  the  Union  to  build  roads  by 
State  aid. 

A  Delegate.  What  is  the  average  valuation  per  acre  of  land  in 
your  State? 

Mr.  Harrison.  I  suppose  about  $40.  When  you  get  near  the  cities 
you  hardly  know  what  valuation  to  put  on  it. 

A  Delegate.  About  what  do  your  roads  cost  you  a  mile? 

Mr.  Harrison.  That  is  a  difficult  question  to  answer.  In  the  stone 
regions  they  cost  less  than  they  do  in  the  southern  section,  where  there 
is  no  stone.  In  the  northern  part  of  the  State  the  roads  cost  from 
$8,000  to  $10,000.     We  paid  from  70  cents  to  $1  a  ton  freight  on  stone. 
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We  construct  our  roads  on  the  plan  of  a  single  track,  the  idea  being 
that  if  a  section  of  country  is  not  wealthy  enough  to  have  a  double 
track  or  wide  roadway  they  ought  not  to  delay  the  matter  because 
they  can  have  but  a  single  track.  I  would  build  roads  9  feet  wide,  6 
inches  deep,  and  two  or  three  tons  could  be  hauled  over  them,  and  it 
would  answer  the  purpose  of  lifting  them  out  of  the  sand  and  mud. 

A  Delegate.  How  wide  are  your  roads'? 

Mr.  Harrison.  Mne  feet. 

A  Delegate.  Have  you  any  steel-track  roads  in  New  Jersey? 

Mr.  Harrison.  No. 

A  Delegate.  What  is  the  increased  valuation  of  farm  land  along 
the  line  of  these  improved  roads"?  What  would  be  a  fair  average 
increase  in  value? 

Mr.  Harrison.  The  increase  in  valuation  during  the  past  three 
years  will  run  about  100  per  cent.  Lands  lying  along  the  stone  roads 
are  selling  for  more  than  double. 

A  Delegate.  Where  an  improved  road  is  located  does  the  land 
immediately  increase  in  value  as  the  road  approaches  it? 

Mr.  Harrison.  One  case  I  know  of.  A  farm  had  gone  begging  at 
$40  an  acre.  That  farm  was  sold  for  $123  an  acre  last  year.  The 
farmers,  instead  of  bringing  a  ton  of  manure  back,  now  carry  with  the 
same  number  of  horses  4  or  5  tons. 

A  Delegate.  How  do  heavy  loads  pass? 

Mr.  Harrison.  There  would  be  a  difficulty  at  first.  When  you  are 
near  market  towns  the  heavy  loads  are  nearly  always  going  the  same 
way,  hence  there  is  not  as  much  meeting  of  heavy  loads  as  might  be 
supposed.  Out  in  the  country,  in  fact  along  the  entire  road,  we  back 
or  shoulder  the  stone  construction  with  the  very  best  of  hard  earth 
material,  and  encourage  the  growth  of  grass,  which  in  time  grows  into 
tough  sod,  upon  which  loaded  teams  can  partly  turn  out  in  passing 
without  experiencing  any  difficulty.  This  question  of  loaded  teams 
meeting  on  our  narrow  roads  was  a  great  bugbear  at  first,  but  now 
teams  meet  and  pass  every  day  with  as  much,  if  not  more,  ease  than  in 
the  days  of  unimproved  roads. 

Mr.  Owen.  I  do  not  know  exactly  how  to  proceed  in  this  case,  because 
the  construction  of  roads  is  rather  a  lengthy  subject  and  I  do  not  wish 
to  consume  much  of  your  time.  I  would  state,  what  may  not  be  known 
to  you,  that  we  have  for  road  construction  probably  the  most  varied 
soil  that  can  possibly  be  imagined  in  the  North,  yet  we  have  rock 
and  plenty  of  it.  In  the  northwestern  part  of  the  State  we  have  a 
natural  material  which  makes  a  good  road  by  merely  taking  it  out  of 
the  bank  and  putting  it  into  the  road.  That  is  the  clay  shale.  Run- 
ning through  the  State  we  have  quantities  of  trap  rock,  which  affords 
a  Inst  class  material.  We  have  also  the  red  sandstone  formation — a 
material  which  makes  the  worst  road  conceivable,  except,  perhaps,  the 
black  prairie  roads.    The  wagons  will  go  up  to  their  hubs  in  the  red  sa-nd- 
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stone  formation.  In  the  southern  part  of  the  State  we  have  the  gravel, 
sand,  and  what  we  call  loam.  It  is  different  from  the  Eastern  loam. 
In  my  particular  district  I  have  had  to  build  a  great  many  roads  of  the 
red  sandstone  formation,  and  of  necessity  I  had  to  be  very  careful  in 
building  my  roads  in  order  to  be  permanent ;  and  I  adopted  the  practice, 
hrst,  of  always  putting  in  a  stone  foundation. 

Regarding  the  question  of  drainage :  The  fundamental  principle  is  that 
you  want  to  get  rid  of  your  water.  To  do  that,  of  course,  you  will  have 
to  have  natural  drainage  in  the  locality.  In  all  our  sections  of  country 
we  have  a  fair  fall,  and  consequently  it  is  easy  to  get  rid  of  the  water. 
I  have  tried  three  or  four  artificial  methods  of  getting  rid  of  the 
water  which  have  been  satisfactory.  If  I  struck  springs  in  the  road- 
bed I  would  drain  them  away  5  if  I  struck  a  wet  section  of  country  I 
would  unclerdrain  it  by  tiling.  Generally,  I  may  say,  that  by  putting 
a  foundation  to  your  roadbed  in  all  cases  where  you  have  trouble  with 
water  you  need  do  but  little  else. 

As  to  the  question  of  foundation:  You  can  get  better  results  in  the 
end  with  probably  a  little  more  outlay  at  first.  You  can  use  for  the 
foundation  of  any  road  any  stone  that  you  find  in  the  locality,  with 
two  exceptions.  Stone  that  is  affected  by  frost  is  not  safe  to  use. 
The  other  restriction  is  the  stones  must  not  be  round.  The  trouble  if 
you  have  round  stones  in  your  foundation  and  have  the  frost  enter  in 
continually,  the  tendency  is  for  the  round  stones  to  come  up  to  the 
surface.  Take  any  stone,  break  it  into  square  shape  and  wedge  it  into 
the  foundation,  and  that  is  secure.  Lay  any  foundation  and  wedge  it 
and  you  have  a  permanent  support  for  your  roadway  to  rest  on  for  all 
time. 

The  President.  Do  you  roll  your  foundation? 

Mr.  Owen.  JSb,  sir;  I  do  not  roll  my  foundation.  There  are  one  or 
two  points  I  want  to  impress  upon  you  right  here  about  broken  stone. 
There  are  plenty  of  different  characters  of  stone,  some  good,  some  bad. 
You  can  take  the  limestone  and  some  of  them  are  so  soft  that  they  are 
not  valuable  for  good  road  work.  The  granites  and  gneiss  I  would 
not  use  on  roads.  You  can  use  the  granites.  With  as  little  mica 
in  them  as  possible  they  make  a  fair  road.  Take  the  trap  rock,  that  is 
the  desideratum  in  road  building.  My  estimate  is  that  it  would  be 
well  to  haul  trap  rock  200  miles.  As  the  market  is  now  situated  you 
have  three  or  four  different  sizes.  I  want  to  impress  the  one  point — do 
not  mix  the  size  of  your  stone.  If  you  want  stone  1,  2,  or  3  inches,  be 
sure  and  have  them  all  of  uniform  size  and  put  them  together.  If  you 
mix  them  the  result  is  that  the  smaller  stone  will  work  out  inside  of  a 
year  and  the  larger  will  not  work  out  in  four  years. 

There  is  another  controversy  we  have  in  our  locality,  and  that  is  the 
advisability  of  putting  packing  into  the  roads.  In  my  own  experience 
of  some  thirty  years,  I  began  to  use  clean  stone  and  kept  that  up  for 
a  number  of  years,  but  I  found  that  the  cost  of  putting  that  clean  stone 
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into  the  roads  was  more  than  I  could  get  the  same  result  for  with  the 
stone  and  a  little  packing.  You  can  ruin  a  road  by  putting  too  much 
packing  in,  but  if  you  take  a  little  packing,  enough  to  connect  the  stone 
together,  you  can  build  that  road  cheaper  and  I  think  it  would  stay  in 
better  condition  for  a  longer  period.  That  applies  only  to  trap  rock. 
Limestones  will  cement  of  themselves.  For  the  trap  rock  I  would 
advise  you  to  use  a  moderate  amount  of  packing — a  little  clay  or  loam. 

As  to  the  cost  of  our  roads :  In  our  county  we  have  some  250  miles 
of  Telford  road,  varying  from  16  to  30  feet.  I  am  building  those  roads, 
a  12-inch  Telford  road,  16  feet  wide  and  12  inches  thick,  for  81.07  a 
linear  foot.    We  have  the  stone,  of  course,  almost  at  hand. 

A  Delegate.  How  much  per  mile? 

Mr.  Owen.  About  85,500  per  mile.  That  is,  of  course,  without  the 
cost  of  grading. 

A  Delegate.  What  would  be  the  cost  of  grading  ? 

Mr.  Owen.  I  am  building  an  8  inch  pavement,  16-foot  highway,  for 
prices  varying  from  70  cents  to  80  cents.  That  does  not  include  the 
excavation.  Six-inch  macadam  has  been  built  in  our  locality  as  low  as 
50  cents  a  linear  foot. 

A  Delegate.  You  speak  of  stone  affected  by  frost.  Will  you 
describe  that  ? 

Mr.  Owen.  Shale.  The  stone  that  contains  clay  in  its  formation  is 
very  apt  to  be  affected  by  frost.  Almost  any  other  stone  can  be  used 
for  foundation.  The  best  extent  of  road  required  in  this  country  is  in 
the  farming  regions.  In  these  regions  you  have  surplus  men  and  horses 
at  certain  times  of  the  year.  If  you  could  use  that  surplus  labor  for 
your  road  purposes,  you  would  be  helping  the  thing  all  around.  If  you 
can  do  your  grading  by  local  labor,  you  have  nothing  left  to  do  but  to 
buy  the  broken  stone  and  other  materials  used  for  the  surface  and  put 
it  on.  That  would  not  be  more  than  probably  40  per  cent  of  the  total 
cost  of  the  r,oad. 

A  Delegate.  You  speak  of  packing  stone  for  roadbed,  and  you 
object  to  round  stones. 

Mr.  Owen.  That  trouble  occurred  about  1860.  In  Xew  York  they 
used  these  round  stones — cobblestones.  They  put  them  in  and  in  a 
few  years  they  began  to  crawl  out  over  the  surface.  I  found  further 
in  opening  up  a  Telford  road  that  the  spaces  in  between  the  stones, 
which  are  presumed  to  be  solid,  Avere  empty. 

On  the  subject  of  repairs,  I  would  state  that  the  necessity  for  repairs 
in  roads  varies  according  to  the  localities,  the  way  the  roads  are 
built,  the  amount  of  travel,  and  the  weather.  Our  roads  will  run 
on  the  average  from  five  years  to  fifteen,  and  in  one  case,  a  Telford 
road  that  was  built,  with  a  good  steady  travel  on  it,  went  through  a 
period  of  nineteen  years  before  repair,  and  that  is  the  point  I  want  to 
impress,  tliat  you  had  better  use  your  money  for  a  shorter  length  and 
and  have  a  good  road.  The  question  of  repair  is  dependent  upon  the 
method  of  construction  of  the  road. 
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NEW   YORK. 

Mr.  John  A.  0.  Wright.  Senator  McDonell  was  elected  by  the 
delegation,  and  I  make  the  report  simply  because,  as  secretary  of  the 
State  League  for  Good  Eoads,  I  have  had  opportunity  to  follow  these 
matters  more  closely.  I  shall  speak  under  three  heads — agitation,  con- 
struction, and  legislation. 

First,  agitation.  The  wheelmen,  under  the  zealous  leadership  of  I.  B. 
Potter,  resident  in  New  York,  had  done  much,  but  to  give  it  a  broader 
basis  we  formed  our  State  league.  Its  motto :  "  There  is  no  more  common 
interest  than  the  common  roads."  Its  board  of  directors  are  represent- 
ative men  throughout  the  State,  but  the  base  is  the  county  secretary, 
often  equally  representative,  and  now  appointed  in  two-thirds  of  the 
counties.  Active  local  leagues  exist  in  Oneida,  Ulster,  Albany,  Oswego, 
and  other  counties;  where  not,  we  have  enthusiastic  men  like  Mr. 
Mandeville  here.  Through  a  clipping  bureau,  I  take  all  matter  on 
roads  published,  and  know  just  what  is  going  on  in  each  locality.  The 
times  have  not  been  propitious,  and  I  have  had  to  swing  it  pretty  much 
myself  with  the  aid  of  Col.  W.  C.  Sanger  and  a  few  of  the  more 
enthusiastic. 

The  most  done  was  mainly  correspondence,  distribution  of  literature 
(generally  matter  gotten  into  home  papers  and  then  mailed),  and  secur- 
ing influence  on  legislation  through  medium  of  county  secretaries. 
Farmers'  clubs,  boards  of  trade,  etc.,  have  been  addressed,  and  resolu- 
tions general  or  for  special  effect  secured.  Little  as  we  could  attempt, 
I  believe  it  has  resulted  in  a  marked  change  of  sentiment,  and  its  influ- 
ence disclosed,  and  that  we  are  now  ripe  for  comprehensive  action.  I 
recommend  a  similar  attempt  in  other  States;  whoever  attempts  it  will 
have  to  give  up  much  and  employ  himself  in  detail,  but  as  a  friend  of 
mine  observes,  our  best  work  is  done  in  our  leisure  moments,  and  we 
should  realize  the  dictum  of  Philip  Sidney,  "of  what  use  isour  various 
kinds  of  knowledge  unless  we  put  them  in  practice  that  public  advan- 
tage may  result."  There  is  satisfaction  in  it.  We  have  had  road  exhib- 
its at  the  State  fair,  and  others  with  speeches  and  literature.  County 
road  building  has  been  presented  to  the  supervisors  of  more  than  a 
dozen  counties,  and  the  full  boards  or  road  committees  of  Schenectady, 
Erie,  Monroe,  Onondaga,  Oneida,  and  Fulton  have  been  to  New  Jersey 
and  made  report ;  also  the  agricultural  committee  of  the  assembly  of 
1893.  The  committees  of  Oneida  and  Onondaga  have  also  made  itiner- 
aries of  their  counties,  and  the  latter's  report  is  a  most  admirable  road 
document,  accompanied  by  map  of  proposed  county  system  182  miles, 
"costing  45  centsper  81,000  valuation  down  to  25  cents  in  twenty  years," 
the  farm  assessment  now  being  about  $1  per  $600. 

Second,  construction.  Two  counties,  Eichmond  and  Queens,  under 
special  act  of  1891,  have  built  county  roads  and  have  increased  the 
mileage,  evidencing  that  good  roads  pay,  and  are  popular  where 
known.     Erie  County  has  instructed  a  committee  to  build  an  experi- 
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mental  10  miles  of  county  road,  and  Albany  County  appropriated 
$5,000  for  a  similar  purpose.  Many  towns,  as  the  law  allows,  have,  by 
vote,  adopted  the  money  system,  in  general,  with  marked  improvement. 
Canandaigua  combines  systems;  with  machinery,  property  of  town, 
and  $4,000  raised,  she  cooperates  with  the  farmer,  who  contributes 
work,  team,  and  stone  from  his  fields,  and  has  thus  built  good  stone 
roads  9  feet  wide  at  $G00  to  $900  per  mile. 

The  Ulster  County  association,  failing  to  convince  the  supervisors, 
built  one  of  the  main  roads  out  of  Kingston,  about  5  miles,  voluntarily, 
which  is  so  liked  that  the  board  will  take  it  off  their  hands  at  cost  for 
the  county.  As  an  instance  of  what  may  be  done,  the  Irondequoit 
Company  has  built  a  good  boulevard  from  Eochester  to  the  lake,  6 
miles,  cheaply.  Since  looking  about  they  found  a  natural  cement 
gravel  near  by,  a  sample  of  which  is  exhibited  here. 

Third,  legislation.  Our  first  was  the  State  Road  Manual,  a  colla- 
tion of  the  laws,  with  articles  on  road  making  and  machinery,  compiled 
by  our  friend  Hon.  K.  G.  Spaulding.  This  is  sent  to  every  road  officer  for 
50  cents,  charged  on  the  town,  and  for  sale  for  75  cents  to  others.  The 
profit  is  the  commissioners'  compensation.  Through  the  recommenda- 
tion of  Governor  Flower,  we  have  a  county-road  law,  optional,  requiring 
a  majority  vote  of  supervisors.  He  found  farmers  assessed  for  highways 
$3,000,000  a  year,  an  average  of  $54,000  per  county,  each  as  scheduled. 
The  law  is  not  clearly  understood  and  the  rural  communities  are  not 
favorable  to  it,  though  it  is  to  their  advantage.  It  needs  the  strong  arm 
of  the  State  and  its  indirect  taxation  to  put  down  standard  and  object 
roads,  so  that  the  cost  will  be  known  and,  on  use,  benefits  appreciated. 
Governor  Hill's  recommendation  of  two  cross-roads  through  each  county, 
incorporated  in  the  Eichardson  bill,  which  we  earnestly  pushed,  is  a 
most  statesmanlike  proposition,  but  it  was  too  early  for  its  adoption. 
The  Kerr  bill,  drawn  up,  I  believe,  by  General  Stone,  founded  upon  the 
New  Jersey  law  and  an  improvement  thereon,  passed  the  assembly  in 
1893  by  a  large  majority  after  our  trip  there.  In  the  last  legislature 
there  were  two  bills  similar  in  character — the  Armstrong  bill  and  the 
Ainsworth,  drawn  by  myself  and  by  Senator  McDonell,  the  only  differ- 
ence being  his  bill  made  the  existing  railroad  commission  the  State 
supervising  body  and  provided  for  steel-plate  tracks.  These  bills  indi- 
rectly accomplish  what  Governor  Hill  proposed,  by  offering  State  aid  of 
half  to  such  roads,  these  running  substantially  east  and  west,  north  and 
south  through  the  counties,  with  their  termini  meeting,  forming  the 
best  four  local  roads,  and  a  network  over  the  State,  fairly  distributive 
and  connecting  all  county  seats  and  most  centers  of  population.  Ap- 
proved in  the  assembly  by  a  large  majority,  this  failed  to  come  up  in 
the  senate. 

A  special  good-roads  committee  was  appointed  in  the  assembly,  Hon. 
Richard  Eigbie,  chairman,  upon  Governor  Morton's  recommendation, 
which  we  hope  will  solve  in  the  right  way  tbe  question  for  the  Empire 
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State.  It  has  been  hard  at  work  and  visited  Massachusetts,  Few  Jer- 
sey, Connecticut,  and  Pennsylvania,  and  made  a  tour  of  the  State, 
holding  central  meetings.  Thus,  intelligently  seeking  to  know  what  is 
best,  and  what  will  be  supported,  through  comity  with  the  legislative 
and  executive,  it  is  hoped  their  report  will  be  adopted  and  comprehen- 
sive legislation  devised,  under  which  practical  road  improvement  may 
take  place.  New  York  is  so  diverse  in  the  character  of  her  topog- 
raphy and  in  population  and  wealth,  some  such  State  action  as  the 
Armstrong  bill,  coming  up  on  local  initiative,  through  supervisors  thus 
paving  the  way  for  county  road  buildiug,  seems  better  than  the  New  Jer- 
sey system  as  a  definite  and  limited  form  of  State  aid.  New  York  and 
Brooklyn  pay  65  per  cent,  and  with  the  canal  counties,  85  per  cent  of 
the  State  tax.  This  aid  will  in  amount  offset  the  canal  referendum. 
The  farms  pay  but  7  i>er  cent  State  tax,  and  are  therefore  more  likely 
to  favor  road  improvement  through  State  action  than  any  other. 

Wide  tires. — The  Eeed  bill  of  1893  offers  a  rebate  of  one-fourth 
highway  tax  on  the  use  of  tires  over  3  inches,  up  to  $4.  All  general  bills 
have  failed.  The  Armstrong  bill,  simple  in  its  provisions,  applicable 
to  new  wagons  after  a  year,  and  to  take  effect  in  general  at  some  future 
date,  and  with  a  bounty  to  those  changing  earlier,  one-half  by  State  and 
the  remaining  quarters  by  county  and  town  of  resident,  seems  to  be 
what  should  be  aimed  at. 

The  city  of  Eochester  by  a  proposed  ordinance,  not  yet  in  effect,  has 
promoted  an  almost  complete  change  in  all  vehicles,  of  benefit  to  the 
streets  and  popular  with  the  drivers. 

In  the  utilization  of  penal  labor,  the  first  experiment  in  the  isolated 
section  at  Dannemora  proving  a  success,  Mr.  Fish's  bill  of  1893  passed, 
providing  for  road  making  within  a  radius  of  30  miles  of  each  State 
prison,  and  under  this  very  good  roads  have  been  made  at  Auburn  for 
about  $2,000  a  mile,  and  its  warden  is  enthusiastic  over  the  experiment. 
The  general  trend  of  public  opinion  seems  to  be  against  working  on 
the  road  with  prisoners  in  view,  though  favorable  to  their  use  concen-, 
trated  in  the  preparation  of  road  material.  Schenectady  supervisors, 
under  the  lead  of  Mr.  Yrooman,  worked  their  penitentiary  and  tramp 
labor  under  a  local  law  with  some  success. 

The  continually  more  numerous  bills  introduced  each  year  is  one  of 
many  indications  of  increased  interest  in  highway  betterment. 

NORTH  DAKOTA. 

H.  E.  Stockbeidgke.  Mr.  President  and  gentlemen,  North  Dakota, 
the  only  one  of  our  new  States  represented,  did  not  come  here  to  teach 
the  older  States  anything.  We  came  here  to  learn,  and  yet  perhaps 
something  concerning  the  condition  of  our  roads,  road  laws,  and  con- 
struction may  be  of  interest. 

We  have  taken  no  steps  toward  the  enactment  of  a  general  road  law, 
and  yet  we  have  taken  action  which  we  believe  best  adapted  to  our 
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local  conditions.  Our  State  legislature  has  passed  a  law  to  make  the 
use  of  broad  tires  compulsory. 

Our  road  construction  throughout  the  State  is  under  the  supervision 
of  the  county  commissioners,  who  order  or  authorize  the  construction 
of  highways  and  bridges.  Each  township  has  its  board  of  townhsip 
supervisors,  consisting  of  three  members,  under  whose  direction  the 
working  and  repairing  of  the  roads  are  done.  The  roads  are  worked 
exclusively  under  the  direct  supervision  of  the  supervisors,  but  in  no 
case  for  the  payment  of  taxes.  The  roads  are  worked  entirely  by 
employees  or  by  hired  and  paid  labor,  which  has  been  found  more 
effective  and  desirable  than  the  old  method  of  working  out  taxes. 
After  our  roads  are  once  constructed,  although  invariably  dirt  roads, 
they  are  excellently  cared  for.  They  are  kept  in  as  good  condition  as 
the  nature  of  the  material  will  allow. 

In  that  connection,  a  word  concerning  the  methods  of  highway  con- 
struction in  new  countries  may  be  of  interest.  The  matter  of  using 
roads  may  be  divided  into  three  different  stages.  First,  we  have  the 
natural  prairie  road,  every  man  building  it  as  he  goes  and  comes,  and 
they  are  the  best  roads  in  the  world,  because  you  have  a  new  road 
every  trip.  After  the  country  begins  to  be  somewhat  opened  up  and 
land  ownership  is  more  distinctive,  we  are  necessarily  obliged  to  follow 
the  section  lines,  the  roads  being  laid  out  around  the  sections,  and 
followed,  but  not  actually  constructed;  and  last  comes  the  actual  work- 
ing or  development  of  an  improved  highway. 

The  first  step  toward  a  section-line  road  is  simply  to  follow  the  sec- 
tion lines  instead  of  cutting  across  corners,  and  then  afterwards  comes 
the  working  of  the  section-line  road.  The  methods  followed  are  neces- 
sarily dependent  upon  the  character  of  the  country.  Our  country  is 
divided  into  two  regions.  We  have  what  we  call  the  u  valley"  and  the 
"slope."  The  valley  is  the  Eed  Eiver  Valley,  and  is  about  60  miles  in 
width  and  250  miles  in  length.  West  of  the  valley  we  come  to  what  is 
locally  known  as  the  "  slope,"  that  is,  the  Missouri  Slope,  or  the  part  of 
the  country  that  belongs  to  the  watershed  of  the  Missouri  Eiver. 

The  character  of  the  soil  in  the  Eed  Eiver  Valley  is  peculiar.  It 
consists  of  a  water  deposit,  and  the  soil  is  level;  indeed,  the  entire 
country  is  the  bed  of  a  prehistoric  lake.  It  is  a  deposit  of  alluvial  soil 
from  80  to  90  feet  in  depth ;  in  other  words,  black  prairie  dirt.  Soil 
taken  from  the  bottom  of  a  well  80  feet  in  depth  is  of  such  peculiar 
nature  and  so  rich  that  crops  of  wheat  will  grow  on  it  the  first  year. 
Such  a  condition  does  not  exist  in  any  other  locality  in  the  Avorld.  It 
is  the  finest  of  fine  sandy  loam,  extremely  rich  in  organic  matter,  con- 
taining at  the  same  time  considerable  clay,  and  although  it  consists  to 
;i  considerable  extent  of  sand,  that  sand  is  so  extremely  fine  that  the 
soil  may  be  gathered  up  and  used  for  the  polishing  of  silver  and  never 
leave  a  scratch.  It  contains  sufficient  clay  mixed  with  this  sand  so 
that  alter  it  has  been  moistened  it  packs  and  becomes  as  hard  as  the 
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hardest  asphalt,  and  the  horses'  feet  ring  on  our  dirt  roads  as  they  ring 
on  the  streets  of  Washington. 

Now,  for  the  methods  by  which  we  construct  roads  in  that  peculiar 
locality.  There  is  in  North  Dakota  no  deposit  of  gravel.  The  only 
stones  we  have  are  drift  bowlders,  varying  from  the  size  of  a  man's 
head  up  to  three  or  four  tons  in  weight.  Therefore  we  have  not  any- 
where in  the  State  anything  that  can  approach  to  proper  road-making 
material.  We  can  not  build  either  a  gravel  road  or  a  stone  road 
because  of  the  excessive  cost  of  construction.  We  are  confined  to  the 
dirt  road,  and  we  have  found  that  the  local  conditions  make  some 
peculiarities  of  construction  necessary. 

Experience  proves  that  the  more  the  surface  of  the  soil  is  disturbed 
the  poorer  the  road  constructed  on  it.  We  have  found  that  our  best 
roads  are  constructed  upon  land  upon  which  the  prairie  soil  has  not 
been  turned. 

What  is  the  method  of  road  construction  based  upon  these  facts  % 
We  have  a  machine  which  leaves  the  center  of  the  road  undisturbed ; 
leaves  the  prairie  sod  in  place,  but  which  excavates  the  ditches  at  the 
sides,  carrying  the  earth  up  into  the  center  of  the  road  to  make  a 
rounded  roadbed.  That  is  the  method  by  which  we  make  our  roads. 
Why  is  the  excavation  made?  Why  the  ditches,  and  why  the  earth 
carried  into  the  center  of  the  road!  It  is  not  because  we  have  found 
it  makes  the  best  highway.  It  is  because  our  country  is  so  extremely 
level  that  ditches  are  necessary  to  the  draining  of  the  surface  water 
from  the  fields.  Our  roads  are  so  constructed  because  we  must  have 
some  place  into  which  to  drain  the  surface  water  and  we  drain  it  into  the 
roads.  Necessarily,  this  method  does  not  make  the  best  highway,  but 
it  seems  to  meet  our  local  conditions  best.  The  roads  are  not  always 
passable ;  at  certain  seasons  of  the  year  they  are  impassable,  but  the 
adjoining  sections  of  land  are  workable,  as  they  frequently  were  not 
before  the  bounding  section-line  roads  were  graded. 

The  matter  of  public  sentiment  as  to  road  laws  and  road  construc- 
tion is  this:  We  have  had  some  experience  with  the  working  of 
roads  by  taxpayers;  some  experience  in  the  working  of  roads  by  paid 
labor,  and  we  have  had  some  experience  in  the  working  of  roads  by 
convict  labor,  and  the  present  sentiment  is  almost  unanimous  for  the 
utilization  of  convict  labor  on  the  roads.  We  have  not  had  very  much 
experience,  but  we  have  in  our  State  prison  from  80  to  100  convicts  who 
can  be  used.  Last  year  we  constructed  exclusively  by  convict  labor  a 
new  addition  to  our  State  capitol.  Out  of  an  appropriation  of  $50,000 
we  constructed  a  building  fully  equal  to  one  costing  $200,000  and  over. 
All  of  the  labor  in  the  construction  of  that  buildiug,  the  burning  of  the 
brick,  the  laying  of  the  walls,  and  everything  but  the  fine,  skilled  labor 
was  performed  by  these  convicts.  We  believe  that  the  same  conditions 
pertain  to,  and  equally  satisfactory  results  would  follow,  the  working  of 
our  highways,  and  we  propose  to  try  it, 
9022— No.  19 3 
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OHIO. 


Dr.  W.  D.  Kempton.  Mr.  Chairman,  the  road  laws  of  Ohio  have  not 
been  modified  for  a  great  many  years.  We  have  country  roads  that 
are  under  the  supervision  of  county  commissioners,  but  we  have  a  great 
many  other  roads  that  are  taken  care  of  by  road  supervisors.  There 
are  in  the  State  something  like  1,600  townships,  and  there  are  in  each 
township  from  6  to  50  road  supervisors.  These  road  supervisors  are 
paid  by  a  property  tax.  The  people  who  are  taxed  have  the  option  of 
working  out  this  road  tax.  The  result  is  that  these  roads  are  worked, 
not  when  they  ought  to  be,  but  whenever  convenient  for  the  road  super- 
visor to  work  them.  The  consequence  is  they  are  worked  always  at 
the  wrong  season  of  the  year.  The  work  that  might  be  done,  the  bene- 
fits that  might  be  derived  from  the  work  are  all  lost  in  this  way.  The 
League  of  American  Wheelmen  tried  to  get  some  improvement  in  the 
road  legislation.  They  soon  discovered  that  until  there  was  a  popular 
sentiment  backing  up  any  legislation,  it  was  folly  to  try  to  secure  it, 
because  it  excited  a  prejudice  among  the  people.  I  was  secretary  and 
treasurer  of  the  Ohio  division  of  the  league  for  three  years,  and  our 
efforts  were  directed  mainly  to  circulating  road  literature  throughout 
the  State.  The  National  Association  of  the  League  published  several 
little  pamphlets  on  that  subject  and  I  secured  a  number  of  these  and 
sent  them  around  to  township  trustees  and  road  supervisors.  Still,  the 
very  fact  that  that  literature  was  published  by  a  bicycle  organization 
and  sent  out  by  it,  prejudiced  the  road  interests.  At  the  last  meeting 
of  our  division  I  recommended  that  the  best  plan  to  get  at  the  public 
was  to  get  articles  published  and  circulate  them  in  local  weekly  papers. 
In  that  way  people  would  read  them  and  they  would  arrive  at  a  correct 
idea  of  the  question.     They  would  read  them  without  prejudice. 

There  has  been  a  great  deal  of  local  improvement  in  the  roads.  It  is 
necessary  to  get  a  law  before  the  legislature  empowering  them  to  do  it. 
The  city  of  Cincinnati  spent,  I  think,  about  $7,000,000  in  putting  down 
new  streets.  When  that  subject  was  agitated  there  was  a  great  howl, 
but  after  one  or  two  streets  were  paved  everybody  wanted  it.  Half  of 
this  sum  was  paid  by  the  property  holders  and  half  by  the  city.  The 
result  is  we  have  now  quite  a  good  set  of  streets. 

There  were  several  laws  passed  looking  to  the  improvement  of  roads 
running  out  of  the  city.  They  are  mandatory  on  the  county  commis- 
sioners. Wherever  the  roads  have  been  improved  the  people  want  more 
roads.  I  think  we  need  in  Ohio  more  agitation,  because  when  the  people 
become  convinced  that  a  certain  thing  is  a  good  thing  they  will  have 
it.  When  they  are  not  convinced,  you  can  not  get  it,  because  the  legis- 
lators will  vote  the  way  their  constituents  want  them  to,  and  I  think 
attempts  at  road  legislation  until  the  people  are  convinced,  would  be 

useless. 

A  Delegate.  Is  there  any  provision  made  for  maintaining  the 
highways? 
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Dr.  Kempton.  That  I  am  not  so  well  posted  about.  There  is  one 
provision  that  is  necessary,  and  that  is  prohibiting  the  throwing  of  so 
much  glass  and  other  stuff  on  the  roads.  One  Sunday  I  was  out  and 
got  ten  punctures.     There  is  evidently  no  regulation  prohibiting  it. 

A  Delegate.  Have  you  any  State  aid? 

Dr.  Kempton.  There  is  nothing  of  that  kind  done.  There  was  a  law 
passed  by  the  legislature  not  long  ago — two  or  three  years  ago — author- 
izing the  governor  to  appoint  a  commission  to  investigate  the  nature 
of  the  roads  and  suggest  plans  for  improving  them.  This  road  com- 
mission consisted  of  Mr.  Turney,  of  Cincinnati,  Martin  Dodge,  and 
another  gentleman,  neither  of  whom  was  particularly  interested  in  the 
country  roads.  Their  report  was  not  accepted  by  the  committee  on 
public  roads  in  the  legislature,  and  they  did  not  recommend  any  legis- 
lation from  it.  We  have  also  in  the  old  system  a  supervisor  in  every 
district,  and  there  is  from  5  to  30  or  50  supervisors  in  every  district,  and 
they  allow  the  people  to  "play"  out  their  taxes  on  the  road.  They  do 
not  work  them  out — they  "play."  This  system  is  being  done  away  with. 
The  legislature  last  winter  repealed  the  poll-tax  law,  so  we  have  no 
poll-tax  now.  Under  the  2-mill  assessment  law  there  are  some  500 
miles  of  good  stone  road  in  Clinton  County  and  Union  County.  Agita- 
tion is  what  we  need.  It  has  been  recommended  here.  In  those  coun- 
ties where  they  have  some  good  roads  they  want  more;  those  that  have 
none  do  not  care  about  them. 

A  Delegate.  What  was  the  objection  to  the  poll  tax? 

Mr.  Kempton.  The  tax  on  the  people  was  considered  unconstitutional. 
It  has  never  come  to  a  test. 

PENNSYLVANIA. 

Mr.  B.  Witman  Dambly.  Mr.  Chairman  and  gentlemen,  I  have  to 
say  briefly  for  Pennsylvania  that  we  have  not,  as  a  State,  any  prac- 
tical demonstration  of  improved  road  building.  The  best  thing  we 
have  in  Pennsylvania  is  a  healthy,  growing  sentiment  that  has  been 
coming  on  for  the  last  ten  or  fifteen  years,  and  I  think  our  State  is 
ready  now,  or  will  be  in  a  few  years  (I  hope  by  the  next  session  of  the 
legislature),  for  a  good,  practical,  simple  road  law.  The  general  interest 
and  sentiment  with  us  is  of  the  most  healthy  sort,  and  encourages  the 
belief  that  we  are  not  far  from  the  good  roads  era  in  the  Keystone  State. 

Much  of  this  favorable  sentiment,  and  probably  the  beginning  of 
road  reform,  is  the  outgrowth  of  a  course  of  lectures  given  about  fifteen 
years  ago,  I  think,  by  Mr.  Joseph  B.  Powell,  of  Crawford  County,  Pa. 
This,  I  am  reliably  informed,  was  the  first  course  of  lectures  on  the 
subject  of  roads  given  in  the  United  States.  That  gave  to  the  move- 
ment in  Pennsylvania  a  strong  impetus. 

Our  State  legislature  at  the  session  of  1895  passed  a  general  road  law. 
That  law  is  now  only  five  months  old,  and  as  a  matter  of  course  is  not 
yet  in  operation  and  we  do  not  know  what  the  result  of  it  will  be.    At 
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the  same  session  of  the  legislature  the  first  wide-tire  act  in  our  State 
was  passed.  I  mention  these  two  enactments  to  show  this  parliament 
that  the  chosen  representatives  of  the  people  of  Pennsylvania  felt  jus- 
tified bjr  public  sentiment  in  taking  action  on  the  road  question.  I 
might  add,  however,  that  the  road  law  passed,  while  a  general  act,  was 
intended  to  operate  in  and  to  benefit  the  western  part  of  Pennsylvania, 
principally  Pittsburg  and  Allegheny  and  adjacent  territory.  Greater 
Pittsburg,  as  it  was  called,  was  created  by  the  last  legislature,  and  in 
order  to  make  it  a  great  municipality  the  right  was  asked  for  to  make 
certain  road  improvements  within  its  territory,  and  there  was  no  act  of 
assembly  on  our  statute  books  which  gave  authority  to  make  the 
improvements  and  provide  for  their  payment.  So  we  passed  the  act 
referred  to.  My  own  opinion  is  that  it  will  not  prove  a  popular  or 
practicable  law,  inasmuch  as  the  cost  of  making  roads  is  placed  entirely 
on  the  county.  The  power  to  move  in  the  matter  of  improving  the 
roads  under  the  law  is  placed  with  the  county  commissioners.  They 
indicate  the  roads  which  shall  be  constructed  and  make  the  plans  and 
specifications.  The  latter  must  then  be  approved  by  a  grand  jury  and 
by  the  court.  This  being  done,  the  commissioners  proceed  with  the  lay- 
ing out,  widening,  straightening,  and  permanently  improving  the  roads 
indicated  in  the  plans. 

The  commissioners  are  also  empowered  to  appoint  a  board  of  three 
men  to  appraise  property  taken,  if  any,  in  carrying  out  the  plans. 

I  am  not  able  to  say  what  the  practical  result  of  this  law  will  be,  but 
am  free  to  predict  that  the  best  thing  it  will  do  will  be  to  help  the  pas- 
sage of  a  simpler  and  better  law,  probably  after  the  fashion  of  the  New 
Jersey  act,  which  I  think  well  of,  and  that  we  in  a  few  years  will  begin 
the  actual  construction  of  improved  highways  in  our  State. 

In  sections  of  our  State  the  people  are  so  anxious  to  have  good  roads 
that  they  have  bonded  themselves  for  the  purpose  of  building  them. 
Two  or  three  townships  in  my  own  county  of  Montgomery  have  done 
this,  in  one  instance  for  $125,000,  every  dollar  of  which  has  been  used 
to  build  good  solid  roads.  The  result  of  this  improvement  has  been  an 
immediate  and  surprising  increase  in  value  of  property.  I  know  of  a 
farm  whose  market  value  before  the  roads  were  improved  was  $10,000. 
As  soon  as  it  became  certain  that  the  road  passing  along  the  farm  was 
to  be  macadamized,  the  farm  sold  for  $20,000.  The  good  road  did  it. 
There  are  many  similar  instances  in  the  townships  of  which  I  am 
speaking. 

Another  township  in  my  county  has  become  widely  known  owing  to 
its  good  roads.  It  is  the  township  of  Lower  Merion,  lying  along  the 
main  line  of  the  Pennsylvania  Railroad.  This  township  in  1890  had 
10,000  inhabitants.  This  section  for  a  number  of  years  has  had,  and 
still  has,  as  one  of  its  supervisors,  Mr.  A.  J.  Cassatt,  the  millionaire 
vice-president  of  the  railroad  just  named.  Mr.  Cassatt  has  given  to 
Lower  Merion  roads  that  I  suppose  are  not  excelled  anywhere  in  the 
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United  States.  They  are  of  the  highest  order  of  construction  and  main- 
tenance and  may  be  said  to  be  perfect  roads.  This  magnificent  system 
of  highways  has  done  much  toward  giving  this  township  of  our  county 
a  wide  reputation  for  having  the  most  extensive  section  of  artificially 
improved  and  beautified  country  in  the  world. 

A  Delegate.  May  I  ask  about  the  wide-tire  law  ? 

Mr.  Dambly.  Persons  having  wagons  with  4-inch  wide  tires  and 
carrying  2,000  pounds  or  over  are  allowed  a  rebate  of  one-fourth  of  their 
highway  tax.  This  rebate  dare  not  exceed  in  any  one  year  five  days 
labor  on  the  highway  for  road  tax,  or  its  equivalent  in  cash  to  any 
one  person. 

While  we  may  be  behind  our  sister  States  in  the  matter  of  improved 
roads,  I  believe  the  sentiment  now  prevailing  and  growing  in  Pennsyl- 
vania augurs  well  for  the  near  future.  Our  agitation,  while  along 
moderate  and  reasonable  lines,  has  been  continual  and  of  an  educational 
character.  We  have  tried  to  show  to  the  people  of  Pennsylvania  that 
good  roads  contain  the  solution  of  one  of  the  greatest  economic  prob- 
lems of  the  age.  I  hope  and  believe  that  by  the  advent  of  a  new  century 
we  will  be  operating  under  a  good,  practical,  satisfactory  road  law  and 
that  our  people  will  be  enjoying  the  benefits  of  good  roads  every  day 
in  the  year. 

RHODE   ISLAND. 

Mr.  Chase.  Mr.  Chairman  and  gentlemen,  previous  to  1892  Rhode 
Island  as  a  State  had  taken  no  action  with  reference  to  country  roads. 
In  the  winter  of  1892  the  State  legislature  appointed  a  joint  special 
committee  from  the  House  and  Senate  to  examine  the  roads  of  the  State 
and  the  laws  governing  theni;  also  to  prepare  a  report,  and,  if  they  saw 
fit,  a  bill  revising  the  laws  governing  the  construction  of  roads  and  sug- 
gesting such  new  laws  as  they  deemed  necessary  from  their  examination. 
This  committee  made  a  careful  examination  of  the  roads  of  the  State, 
and,  Ehode  Island  not  being  very  large,  they  were  able  to  do  so  in  a 
reasonable  time.  For  various  reasons  they  were  not  able  to  make  their 
final  report  until  some  three  years  after  their  appointment,  which  was 
last  winter.  This  committee  then  reported  not  only  a  bill  appointing 
a  State  highway  commissioner  and  defining  his  duties,  but  they  also 
revised  the  entire  laws  of  the  State  controlling  the  building  and 
management  of  the  roads  throughout  the  State.  The  State  of  Rhode 
Island  is  under  the  town  management  plan,  and  the  laws  of  the  State 
provide  that  each  town  shall  build  its  own  roads  and  manage  its  road 
business  entirely  as  it  sees  fit,  subject  to  the  State  statutes.  In  many  of 
the  towns  the  road  work  was  managed  by  highway  surveyors  in  great 
numbers.  Some  of  our  towns  had  from  60  to  75  highway  surveyors 
working  independently,  each  man  practically  building  his  mile  or  two 
miles  of  road  as  he  saw  fit,  without  any  supervision.  This  method,  of 
course,  was  not  conducive  to  the  construction  of  good  roads.  When 
the  committee  of  the  legislature  was  appointed,  they  recommended  the 
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abolishment  of  this  law  and  placed  the  entire  control  of  highway  work 
under  the  management  of  the  town  councils.  They  were  backed  up  in  so 
doing  by  the  fact  that  every  town  in  the  State  that  previous  to  this  time 
had  begun  to  build  good  roads  had  adopted  that  plan.  They  saw  it  was 
useless  to  appropriate  a  number  of  thousands  of  dollars  for  new  and 
good  roads  and  place  it  in  the  hands  of  these  numerous  highway 
surveyors.  The  bill  which  the  committee  reported  to  the  legislature, 
and  which  was  finally  passed,  had  special  stipulations  recommending 
the  appointment  of  a  highway  commissioner,  and  the  two  important 
duties  which  he  was  given  under  the  bill  were,  first,  to  build  for  each 
town  a  sample  half  mile  of  macadam  road,  if  called  upon  by  the  town 
council.    The  bill  carries  $30,000  a  year  to  build  these  sample  roads. 

The  other  provision  was  that  if  any  towns  in  the  State  desired  State 
aid  in  the  construction  of  highways,  they  should  apply  to  the  State 
commissioner  of  highways,  with  plans  and  profiles  of  the  existing 
roads,  and  request  that  he  should  examine  the  roads,  estimate  the  cost 
of  repairing  the  same,  and  present  a  report  to  the  legislature,  in  which 
he  was  to  make  recommendations  as  to  the  desirability  of  the  work 
contemplated,  leaving  it  to  the  legislature  to  appropriate  money  or  not 
in  the  future  in  aiding  these  towns.  There  is  no  question  but  that  the 
legislature  will  aid  the  towns  very  largely.  There  is  a  great  interest 
displayed  throughout  the  State,  although  the  law  has  been  in  force  a 
very  short  time.  As  a  proof  of  what  people  think  of  good  roads,  the 
towns  which  were  the  very  first  to  apply  for  these  sample  roads  were 
those  already  building  good  roads  for  themselves.  They  were  the  first 
to  jump  at  the  opportunity  of  having  State  aid.  The  State  provides 
for  three-fourths  of  the  cost.  The  towns  of  the  State  which  are  the 
slowest  to  come  forward  are  those  towns  poor,  in  the  first  place,  and,  in 
the  second  place,  they  have  not  had  any  good  roads,  and  they  want  a 
little  education  as  to  the  value  to  them  of  good  roads.  The  committee 
also  recommended  the  passage  of  a  wide- tire  bill,  but  they  were  not 
able  to  carry  that  through,  although  there  was  a  great  deal  of  interest 
taken  in  the  matter.  I  think  within  a  few  years  we  shall  be  able  to 
pass  a  wide-tire  bill. 

Rhode  Island  has  a  large  amount  of  very  fair  material  for  building 
roads,  the  common  rock  being  granite.  One  of  the  greatest  faults  in 
Rhode  Island  road  management  is  that  sufficient  care  is  not  taken  of 
them  after  they  are  built,  and  there  seems  to  be  a  feeling  on  the  part  of 
the  people  that  after  a  road  is  once  built  properly  it  should  always  stay 
so  without  further  expense.  In  Rhode  Island,  as  I  said  before,  each 
town  raises  as  little  or  as  much  money  as  it  can  for  building  roads. 
Some  towns  raise  only  a  few  dollars,  and  other  towns  a  great  many 
thousands.  One  of  the  old  customs  in  the  State  which  the  committee 
abolished  as  being  detrimental  to  good  road  construction  was  the  work- 
ing out  of  road  taxes  by  the  people  of  the  various  towns. 
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SOUTH   CAROLINA. 


Mr.  S.  G-.  Mayfield.  I  have  not  the  pleasure  of  representing  a  State 
known  for  its  great  wealth  like  the  gentlemen  from  Pennsylvania  and 
Kew  Jersey,  or  any  of  those  great  States  of  our  Union,  so  what  I  will 
have  to  say  will  not  be  ou  the  line  of  how  to  construct  good  roads;  but 
I  want  to  know  how  to  do  it,  and  what  I  ask  this  convention  is  to  tell 
me  how  to  make  better  roads  adapted  to  the  wants  and  needs  and  cir- 
cumstances of  people  situated  as  we  are  in  South  Carolina.  Our  State 
is  divided  into  three  sections.  I  mean  geologically.  The  State  at  large 
has  had,  until  the  last  legislature,  no  legislation  upon  roads.  We  have 
in  the  city  of  Charleston  some  admirable  roads  and  are  making  other 
good  roads.  They  are  made  of  shell.  At  Eock  Hill  recently,  in  the 
last  two  years,  there  have  been  some  good  roads  constructed,  but 
throughout  the  State  at  large  there  has  been  no  move  to  make  better 
or  good  roads.  In  my  particular  county  at  times  the  roads  are  impass- 
able. We  appealed  for  legislation,  and  at  the  last  session  of  the  legis- 
lature I  had  passed  a  special  bill  for  our  county  which  carries  out  the 
general  law  of  our  State  governing  county  government.  We  have  our 
county  government  bill,  which  provides  for  a  general  supervisor  to  take 
charge  of  our  finances.  He  is  assisted  by  the  members  of  the  township 
board.  Gentlemen  of  the  township  are  elected  and  they  constitute  the 
township  board,  and  the  chairman  of  that  board  assists  the  supervisors 
and  make  up  our  county  law.  I  took  my  law  from  the  Mecklenberg 
law  of  North  Carolina.  I  did  not  intend — while  we  gave  our  commis- 
sioners the  greatest  latitudes — I  did  not  intend  and  did  not  prepare  any 
legislation  toward  making  good  roads. 

It  would  be  impossible  or  impracticable  to  go  into  the  making  of 
these  fine  roads  which  have  been  discoursed  upon  by  several  gentle- 
men here,  because  the  land  as  a  rule  over  the  State  of  South  Carolina 
does  not  average  over  $4  an  acre  in  value.  In  my  particular  county 
about  $3.50  per  acre  is  the  average,  and  when  you  gentlemen  who  have 
fine  roads  wish  to,  you  can  come  down  and,  for  $6  and  $8  per  acre, 
buy  better  land  than  you  have  and  help  us  to  build  better  roads.  We 
have  begun  at  the  very  beginning.  We  provided  for  the  county  super- 
visors to  take  charge  of  all  the  convicts  who  are  convicted  in  our 
circuit  courts  and  confined  in  the  penitentiary  for  two  years  and  send 
them  direct  to  the  chain  gang.  All  men  who  default  in  the  payment  of 
their  poll  tax  are  sent  to  this  chain  gang.  The  township  board  appoints 
its  overseers.  These  overseers  are  given  a  section  of  road  about  6 
miles  in  length,  and  they  are  paid  about  $1  per  day  while  overseeing 
this  road.  They  work  the  hands  upon  the  roads,  and  any  man  who 
does  not  perform  his  duties  and  work  from  7  till  6  o'clock  the  overseers 
report  to  the  nearest  trial  justice,  and  upon  his  report  he  is  tried,  and 
there  has  not  been  one  case  in  which  the  man  has  not  been  convicted. 
If  he  can  not  pay  his  fine,  he  is  made  to  work  it  out. 
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With  that  system  we  have  begun.  Our  roads  were  in  a  terrible  con- 
dition. When  it  rained,  they  were  almost  impassable.  We  make  our 
roadbed  16  feet  wide.  We  have  not  been  able  to  cover  our  entire  county 
as  yet,  but  in  many  sections  we  have  completely  covered  the  roads  and 
made  a  ditch  on  each  side.  Our  subsoil  is  largely  stiff  clay,  with  a 
slight  covering  of  sand.  There  is  sufficient  sand  to  mix  with  the  clay 
to  give  us  a  good,  hard  roadbed.  Our  trouble  is  with  the  sand  beds. 
How  are  we  to  cover  these  sand  beds — stretches  of  10  or  15  miles — so 
as  to  give  us  a  good  roadbed  ?.  We  have  a  road  machine  and  other 
road  implements,  but  the  trouble  is  to  get  the  people  all  over  the  State 
interested  and  to  reach  the  mass  of  the  people.  We  have  done  that  in 
our  county.  We  have  all  agreed  that  we  will  ask  for  a  bill  to  be  passed 
giving  us  all  those  convicts  confined  for  a  period  of  less  than  five  years, 
and  turn  them  over  to  the  supervisors  and  let  them  work  them  on  a 
chain  gang.  We  are  just  beginning  upon  what  we  intend  to  do.  We 
can  not  build  the  macadam  roads,  but  we  think  we  can  use  the  gravel 
and  clay  upon  these  sand  beds  and  try  and  cover  them.  We  can  not 
afford  to  pay  big  taxation.  We  pay  only  9J  mills,  including  State  tax- 
ation. Our  trouble  will  be  in  getting  our  roads  constructed  properly. 
That  will  be  our  great  trouble.  We  have  no  special  law  regulating 
roads. 

TENNESSEE. 

Mr.  McDonald.  Mr.  Chairman,  I  belong  to  a  profession  that  is 
accustomed  to  action  rather  than  to  words.  I  have  here  a  short  paper 
presented  by  myself  before  one  of  the  State  farmers'  conventions,  but 
which  I  am  quite  sure  has  never  reached  any  of  the  gentlemen  present. 
It  expresses  the  state  of  affairs  with  us  better  than  I  can  do  by  word 
of  mouth,  and  I  ask  permission  to  read  it.     (Eequest  not  granted.) 

Our  law,  like  a  great  many  other  States  in  the  Union,  is  practically 
a  failure.  It  is  the  old  overseer,  road-commission,  county-court  law. 
The  county  court  elects  the  commissioners,  and  the  commissioners 
divide  the  county  into  districts  and  appoint  road  overseers,  who  have 
supervision  of  the  roads  in  their  immediate  neighborhood.  The  result 
is  they  are  compelled  to  work  men  with  whom  they  are  thrown  in  daily 
contact  and  with  whom  they  may  have  family  quarrels.  They  are  by 
law  compelled  to  bring  action  against  these  men  in  case  they  do  not  do 
their  duty,  and  it  always  means  a  personal  conflict.  The  result  is  they 
fail  to  bring  the  action,  and  the  consequence  is  the  men  go  to  these 
roads  with  the  idea  of  having  a  holiday  instead  of  working. 

We  have  a  mountainous  district  in  eastern  Tennessee.  After  passing 
that,  we  have  a  level  table-land.  The  roads  there  are  always  good  in 
summer.  Then  we  descend  into  middle  Tennessee,  which  abounds 
in  turnpikes,  upon  which  the  people  pay  as  much  toll  as  would  keep 
free  roads  in  excellent  condition.  From  there  we  pass  to  the  low,  sandy, 
alluvial  lands  of  west  Tennessee.  The  State  is  about  120  miles  wide 
and  000  miles  long.     There  have  been,  in  spite  of  our  laws,  some  remark- 
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able  improvements  in  road  building.  Shelby  County  has  more  difficulty 
than  any  other  on  account  of  remoteness  of  material,  but  has  done 
more,  I  suppose,  than  any  other  county  in  the  way  of  free  roads.  She 
has  hauled  gravel  long  distances;  so  has  Madison  County.  Middle 
Tennessee,  being  already  provided  with  a  fine  system  of  turnpikes,  has 
no  good  free  roads.  Hamilton  County  within  the  last  five  or  six  years 
has  taken  up  the  subject  of  public  roads  in  a  way  that  no  other  county 
in  the  State  has  done — that  is,  they  have  relocated  the  most  of  them, 
constructed  them  in  a  scientific  way,  and  they  are  now  all  free,  but  they 
have  done  it  by  means  of  subscriptions  rather  than  through  the  law. 
In  fact,  no  good  roads  have  been  constructed  and  never  will  be  as  a 
direct  result  of  our  present  law.  Mr.  Bennett,  of  Chattanooga,  will  be 
able  to  tell  you  in  detail  how  roads  are  constructed  in  Hamilton  County. 
Knox  County  has  recently  built  many  miles  of  excellent  roads,  by 
methods  similar  to  those  of  Hamilton. 

Mr.  Bennett.  Mr.  Chairman  and  gentlemen,  I  am  not  going  to  dis- 
cuss anything  about  the  Tennessee  law  further  than  to  say  that  so  far 
as  the  building  of  roads  in  the  counties  is  concerned  we  have  sufficient 
laws.    That  applies  probably  to  six  counties  in  the  State. 

About  eight  years  ago  we  found  in  our  jail  a  force  of  convicts  who 
were  sent  there  on  small  misdemeanors,  petty  larcenies,  etc.  We  found 
we  had  no  roads,  and  we  concluded  to  apply  this  force  to  the  construc- 
tion of  roads.  The  county  had  to  pay  the  sheriff  40  cents  a  day  to  keep 
these  people  confined,  and  on  that  account  it  became  a  very  prominent 
economic  question.  We  looked  the  law  over  and  found  it  deficient, 
and  got  it  so  amended  that  we  could  organize  a  force.  We  bought 
plows  and  other  road  equipment  and  began  the  building  of  roads.  We 
found  the  sentiment  of  the  people  to  be  against  the  confinement  of  the 
convicts.  They  look  better  and  cost  the  county  less  by  being  outside 
of  jail.  We  employed  engineers,  who  laid  out  roads  on  scientific  plans. 
They  used  the  Telford  system  for  soft  ground.  Our  roads  cost  from 
$225  to  $250  per  mile  to  build.  We  roll  the  Telford  before  we  put  on 
any  macadam,  making  the  surface  smooth.  We  have  not  very  many 
miles  of  that  class  of  roads,  probably  25.  We  have  been  most  eco- 
nomic so  far  as  repairs  are  concerned.  We  have  one  road,  built  ten 
years  ago,  the  repairs  upon  which  have  not  been  $10  a  mile.  We  are 
always  sure  in  building  macadam  roads  to  get  the  road  high  enough. 

VERMONT. 

Governor  Fuller.  Mr.  President  and  gentlemen  of  the  convention, 
you  who  have  been  in  Vermont  know  we  have  roads,  if  we  do  have  to 
go  over  the  mountains  and  across  the  fields  to  find  them.  In  fact,  we 
have  the  best  roads  in  America.  The  places  where  they  have  poor 
roads  are  our  neighboring  States  of  New  York  and  New  Hampshire. 
As  I  came  along  down  here  from  Vermont  I  was  perfectly  delighted.  I 
never  saw  a  poor  road  all  the  way — magnificent  roads — and  this  has  all 


42 

happened  since  I  was  born,  and  I  want  to  congratulate  the  good  people 
between  here  and  there  over  the  progress  that  has  been  made  and  is 
being  made  and  is  going  to  be  made  with  increasing  rapidity. 

Our  roads  are  just  such  roads  as  the  people  like  to  see.  In  fact,  we 
have  no  other.  Some  of  them  are  delightful.  The  Massachusetts  State 
commission  did  the  most  wonderful  thing  in  regard  to  exposing  the 
condition  of  the  roads  of  America  that  has  ever  happened  in  any  effort 
that  has  been  made.  But  I  do  not  want  to  steal  their  thunder.  I  am 
to  talk  about  the  country  roads  of  Vermont.  If  I  do  as  they  do  in 
Chicago  and  some  other  places  that  I  have  been  in  the  West,  I  shall  not 
say  anything  about  the  subject.  You  may  have  heard  the  story  about 
the  man  in  Vermont  who  had  three  cheeks.  First,  the  right  cheek, 
bounded  from  the  right  corner  of  the  mouth  to  the  lower  corner  of  his 
right  ear,  and  his  number  2  cheek  was  bounded  from  the  left  corner 
of  his  mouth  up  to  the  lower  southwest  corner  of  his  left  ear,  and  the 
third  cheek  was  unbounded  cheek.  ]Now,  when  we  invite  you  to  come 
up  there  and  spend  the  summer  in  our  pleasant  mountain  region  and 
get  the  breezes  from  the  pines  and  hemlocks  and  spruces,  we  invite  you 
to  delightful  roads  also. 

When  we  began  this  agitation  in  Vermont  we  had  precisely  the  belief 
that  exists  in  every  neighborhood  that  there  were  good  roads  there  and 
that  the  poor  roads  were  in  the  adjoining  counties.  But  we  went  at  it, 
agitating,  working,  advising,  and  talking  to  every  man  that  raised  the 
question.  There  was  not  a  man  who  believed  in  wide  tires,  but  we  kept 
it  up  until  now  there  is  uobody  in  my  State  but  believes  in  wide  tires 
and  they  are  all  hustling  to  own  them.  I  believe  they  have  a  rule  that 
upon  every  farm  they  should  have  at  least  one  wagon  that  has  wide 
tires. 

We  have  what  you  do  not  have  in  every  State.  We  have  a  highway 
tax  levied  by  the  State,  gathered  from  every  town  and  applied  by  the 
highway  commissioner  of  every  town  to  the  maintenance  of  the  perma- 
nent highway.  We  have  a  State  commission  that  in  every  instance 
determines  and  passes  upon  what  a  permanent  highway  is,  and  if  they 
can  not  build  a  stone  road  the  commissioner  sends  up  and  gets  an 
interpretation  beforehand  what  sort  of  a  road  the  State  commission 
will  consider  a  permanent  highway  for  that  town,  and  a  tax  of  about 
5  cents  on  the  dollar  of  the  grand  list,  which  is  1  per  cent  of  the  valua- 
tion, is  levied  upon  the  town  for  the  purpose  of  putting  in  this  main 
thoroughfare. 

The  bridges  must  be  built  by  the  town  separately,  from  a  special  tax. 
In  my  town  we  have  now  20  stone  bridges,  80  stone  culverts,  5  steel 
bridges,  etc.,  all  replacing  wooden  structures.  In  addition  to  that  we 
must  raise  about  15  cents  on  the  dollar  of  the  grand  list.  That  the 
towns  expend  themselves. 

1  hope,  gentlemen,  you  will  get  hold  of  this  thing  right.  Go  home 
and  agitate  and  secure  if  you  can  a  State   highway  commission  to 
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educate  and  advise.  I  am  not  advocating  the  bonding  of  every  man 
and  every  school  district  and  every  farm  and  every  State  until  the 
debt  comes  clear  up  to  your  ears  for  the  purpose  of  giving  my  children 
or  even  myself  an  opportunity  to  ride  over  stone  roads,  but  what  I  am 
trying  to  do  and  what  we  are  trying  to  do  in  Vermont  is  to  stir  up  an 
influence  to  teach  the  people  to  build  roads  that  will  be  permanent, 
roads  that  when  built  will  be  for  all  future  time.  I  have  ridden  over 
the  Appian  Way  that  was  built  two  thousand  years  ago,  mentioned  in 
the  Bible,  and  to-day  it  stands  out  as  bright  and  inviting  a  surface  as 
ever  was  made  by  the  hand  of  man.  It  was  simply  a  permanent  high- 
way. There  are  100,000  miles  of  stone  roads  in  France,  and  you  can 
ride  from  one  end  to  the  other  without  the  horses  being  obliged  to  go 
slower  than  a  trot.  There  are  120,000  miles  of  macadamized  road  in 
Great  Britain.  I  remember  once  stopping  at  a  town.  It  was  raining, 
and  I  wanted  to  go  20  miles.  It  stopped  raining  and  my  friend  hitched 
up  a  two-wheeled  cart  and  took  us  across  the  country,  and  that  horse 
never  broke  a  trot  but  once,  and  that  was  for  dinner,  and  there  was 
not  a  bit  of  mud  upon  our  clothes.  You  can  not  say  that  of  anything 
in  this  bright  land  of  ours,  for  we  have  a  million  miles  of  poor  roads. 
In  Vermont  we  are  correcting  that. 

In  regard  to  legislation.  I  remember  the  formation  of  our  State 
league.  We  could  not  get  it  in  running  order,  so  while  I  occupied  the 
executive  chair,  to  everybody  who  called  I  said,  "  You  just  join  the  Good 
Boads  League."  Everybody  who  came  to  see  the  governor  did  join  the 
Good  Boads  League,  and  the  result  was  we  passed  a  resolution  providing 
for  the  appointment  of  a  State  highway  commission  to  investigate  and 
find  out  all  the  facts  in  every  town  and  county,  and  reported  to  the 
legislature,  asking  precisely  for  what  was  wanted,  and  the  legislature 
was  delighted  to  give  us  a  new  law,  so  that  without  raising  any  addi- 
tional money  we  could  destroy  the  bad  habits  that  prevailed.  You  can 
do  this  same  thing  if  you  will  go  at  it  in  a  pleasant,  cheerful,  interesting 
sort  of  way.  In  Massachusetts  they  went  at  this  thing  putting  the 
money  into  the  hands  of  the  three  best  men  in  the  State  for  that  pur- 
pose, and  they  are  spending  it  in  the  best  way.  It  is  education  and 
agitation  that  we  want.  It  is  this  fellowship  of  good  roads  that  is  to 
save  the  nation.  It  is  the  next  thing  to  come  before  this  people.  It  is 
sixteen  to  one  times  better  than  any  other  subject  claiming  the  atten- 
tion of  the  people  of  this  continent. 

We  have  the  law  just  as  we  want  it,  so  we  can  work  carefully,  pru- 
dently and  without  loss,  and  are  building  stone  roads  as  fast  as  we  can. 
Once  in  a  while  there  is  a  place  where  they  have  a  clay  road.  The 
highway  commission  tells  us  how  to  treat  it.  If  necessary  they  analyze 
the  soil.  An  interesting  thing  happened  in  a  town  in  my  State.  There 
was  not  suitable  material  for  making  a  road  in  that  town,  but  they  had 
97  miles  of  sand  road.  The  highway  commission  went  over  there,  and 
right  in  the  middle  of  the  town  they  found  a  hill.     The  people  avoided 
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that  liill  as  they  would  the  itch.  The  highway  commissioners  analyzed 
it  and  found  that  it  was  composed  of  a  material  that  had  just  lime 
enough  in  it  so  that  if  spread  over  the  roads  it  would  make  an  excellent 
surface,  and  in  a  little  while,  a  few  weeks,  after  a  rain,  the  thing  would 
cement  and  plaster  and  make  a  first-class  road.  So  that  this  town  had 
been  going  on  in  this  way  for  the  want  of  some  good  professional  man 
until  Professor  Yotey  came  in  and  dug  into  that  hill.  Xow,  there  is, 
perhaps,  just  such  a  condition  existing  in  many,  if  not  all,  of  your 
towns  that  will  solve  this  whole  problem  if  investigated  in  an  intelligent 
manner. 

VIRGINIA. 

Mr.  O'Flaheety.  Mr.  Chairman  and  gentlemen,  the  ground  has  been 
so  well  covered  by  the  gentlemen  preceding  me  that  I  shall  not  attempt 
to  go  into  details  or  to  discuss  the  different  kinds  of  roads — telford, 
shell,  or  macadam.  In  Virginia  we  are  poor.  Our  land  is  not  worth 
enough  to  tax  the  people  to  the  extent  of  building  roads  that  cost 
$5,000  a  mile. 

Legislation. — Virginia,  as  we  all  know,  is  the  oldest  State,  and  we 
might  expect  to  find  there  the  very  best  road  legislation,  the  very  best 
roads.  One  trouble  is  we  have  too  many  roads.  We  have  plenty  of 
schemes  and  plenty  of  brains  to  look  after  the  roads  if  we  had  the 
money,  but  we  have  been  willing  to  sacrifice  the  material  for  the  polit- 
ical good.  In  other  words,  Virginia  did  not  believe  in  donating  money 
to  construct  roads  all  over  the  State.  Her  representatives  in  Congress 
have  always  been  opposed  to  that  kind  of  thing,  and  Virginia  has 
always  been  opposed  to  paternalism,  and  while  that  has  its  advantages 
it  has  its  disadvantages. 

We  have  plenty  of  good  road  material.  We  have  gravel  and  shells; 
we  have  the  best  of  granite ;  we  have  in  the  mountains  trap,  which 
makes  the  best  of  roads,  and  in  the  Valley  of  Virginia  the  best  of  lime- 
stone, out  of  which  the  road  over  which  Sheridau  made  his  memorable 
ride  is  constructed.  We  have  splendid  material,  but  we  lack  the  money. 
We  have  had  legislation  recommended.  At  that  time  they  discussed 
various  systems  ;  they  discussed  the  convict-labor  question.  I  am  not 
able  to  say  positively,  but  I  think  they  recommended  the  convict-labor 
system.  I  know  that  our  people  are  ripe  for  anything  along  this  line. 
We  have  gotten  rid  of  the  debt  question,  and  that  has  been  like  a  night- 
mare hanging  over  us.  To-day  I  think  we  have  eliminated  these  troubles. 
We  have  no  general  road  law  that  applies  to  all  the  counties,  for  nearly 
every  county  has  a  separate  road  law  for  itself  which  supersedes  our 
general  laws.  The  greatest  trouble  is  the  lack  of  funds.  You  gentle- 
men from  Massachusetts  and  New  York  do  not  appreciate  this  fact. 
We  also  need  a  uniform  State  law,  which  has  been  recommended  by 
the  Virginia  Good  lioads  Association.  I  must  say,  in  conclusion,  that  I 
have  reaped  much  information  here,  and  I  hope  it  may  be  useful  to  me. 
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MISCELLANEOUS   REMARKS. 

The  president  called  upon  Mr.  Potter,  of  lew  York,  for  a  few  remarks : 

Mr.  Potter.  Mr.  Chairman  and  gentlemen,  on  this  road  question  I 
suppose  everything  necessary  has  been  said  on  every  phase  of  it.  It 
seems  to  me  that  the  way  to  handle  this  subject  is  to  go  about  it  in  the 
same  way  business  men  go  about  the  business  they  undertake  for  them- 
selves. Every  municipality  in  the  United  States  is  a  kind  of  corpora- 
tion. Every  township,  every  county,  and  every  State  is  a  kind  of 
corporation.  It  is  a  community  of  individuals  bound  together  by  some 
sort  of  compact  for  the  maintenance  of  the  common  good.  I  was 
greatly  impressed  with  what  Governor  Fuller  said.  This  road  question 
is  so  full  of  facts — forcible  facts — that  will  appeal  to  every  legislator  that 
we  can  well  afford  to  array  these  facts  and  take  them  to  the  legislature 
of  any  State.  There  is  not  a  farmer  in  the  United  States  who  can  not 
be  taught  to  do  better  with  the  material  he  has  in  hand,  to  investigate 
the  materials  in  his  own  town  and  county,  and  to  use  them  to  better 
advantage.  That  is  the  kind  of  information  which  many  farmers  need 
and  will  gladly  accept.  PriDted  matter  containing  such  information  is 
the  kind  of  literature  to  spread  broadcast  throughout  the  country. 

There  is  one  point  on  which  I  desire  specially  to  speak.  The  farmers 
of  this  country  who  are  building  and  patching  their  own  roads  have 
wasted  an  immense  amount  of  energy  and  time  and  money  in  the  con- 
struction of  fences — useless  fences.  I  never  could  see  any  reason  why 
the  farmers  should  build  stone  barriers  along  any  part  of  the  farm  or 
why  fences  should  inclose  any  lot  except  a  pasture  lot.  It  was  my 
pleasure  two  years  ago  to  travel  on  a  bicycle  over  the  continent  of 
Europe.  Ordinarily  people  for  some  years  past  have  been  of  the 
opinion  that  a  man  who  rides  a  bicycle  has  a  screw  loose  somewhere 
in  his  composition,  but  this  opinion  is  showing  signs  of  debility  and 
decay.  I  took  this  trip  for  the  particular  purpose  of  studying  the  road 
question.  I  found  throughout  the  Eepublic  of  France,  from  Havre  to 
the  Jura  Mountains,  that  fences  were  hard  to  find,  and  I  believe  10 
miles  would  be  a  fair  estimate  for  the  aggregate  length  of  all  the  farm 
fences  we  saw  outside  of  incorporated  cities  and  towns.  I  was  then 
impressed  with  the  fact  that  if  our  own  farmers  would  spend  less  money 
and  energy  in  the  b adding  of  useless  fences  the  country  at  large,  and 
especially  the  farmers,  would  be  the  gainer.  I  found  the  same  condition 
of  things  in  Germany  and  Switzerland,  and  so  I  say  that,  while  I  am 
not  a  farmer,  I  have  traveled  a  great  many  miles  and  observed  a  great 
many  things  for  the  farmers'  benefit,  and  I  believe  that  thousands  of 
miles  of  American  farm  fences  are  kept  up  at  an  enormous  waste,  and 
are  practically  useless. 

Mr.  Underwood.  Mr.  Potter  has  spoken  of  the  fences,  the  expense 
of  maintaining  the  fences  of  the  country.  While  we  do  not  claim  to 
be  up  to  other  States  in  road  improvement  and  road  legislation,  we 
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have  made  an  advanced  step  in  getting  rid  of  onr  fences.  A  few  years 
ago  we  got  rid  of  the  necessity  of  maintaining  fences,  and  the  only 
fences  which  now  exist  in  Pennsylvania  are  those  to  restrain  and  keep 
within  bounds  the  farmer's  stock. 

Mr.  Caee.  The  fences  of  the  United  States  have  cost  more  money  to 
keep  in  repair  than  all  of  the  balance  of  improvements  in  the  United 
States,  including  every  railroad  in  the  United  States.     That  is  true. 

Air.  Powell.  I  regret  we  have  had  so  much  said  about  macadamized 
roads  and  so  little  said  in  regard  to  machinery  tor  making  roads.  What 
power  is  best  to  use  in  making  roads  ?  We  would  suppose  that  we  were 
going  to  macadamize  all  creation.  Macadamized  roads  are  good  in  their 
place.  I  recognize  that  fact,  but  in  our  present  condition  our  farmers 
will  not  justify  us  in  macadamizing  the  roads.  Steel  roads  are  the  best. 
We  have  reached  the  steel  age  and  we  are  all  stealing  as  a  result.  The 
kind  of  road  undoubtedly  to  be  in  use  in  the  future  is  an  elevated  steel 
road  that  can  be  built  at  half  the  expense  of  macadam  roads. 

Prof.  B.  E.  Feevow,  Chief  of  the  Forestry  Division.  Department  of 
Agriculture,  spoke  as  follows:  I  am  interested  in  the  good-roads  move- 
ment not  only  as  a  citizen  and  a  rider  of  the  iron  horse,  not  only 
because  I  believe  good  roads  to  be  an  essential  condition  of  civiliza- 
tion, but  because  this  movement  has  a  direct  bearing  upon  the  subject 
in  which  I  am  most  interested,  namely,  the  rational  use  and  manage- 
ment of  our  forest  resources.  There  is  a  close  relation  between  the  road 
movement  and  the  forestry  movement:  for.  one  reason  why  we  can  not 
manage  our  forests  more  advantageously  is  because  we  can  not  utilize 
our  wood  closely  enough:  because  we  can  not  market  cheaply  enough 
our  less  valuable  and  inferior  material  on  account  of  the  absence  of 
good  and  permanent  roads  upon  which  to  reach  the  markets. 

The  cost  of  transporting  over  poor  roads  eats  up  the  profits  and 
hence  only  the  most  valuable  parts  of  the  trees  cut  will  pay  for  removal, 
the  rest  being  left  in  the  woods  to  waste  or  to  feed  the  fires. 

The  cost  of  a  real  scientific  forest  management  would  require  that 
the  entire  crop  be  marketed:  it  can  not  afford  to  leave  anything  unused. 
In  the  old  country,  where  careful  forest  management  is  practiced,  it 
has  become  an  accepted  truth  that  an  essential  condition  of  financial 
success  consists  in  a  good  road  system.  I  say.  advisedly,  not  good 
roads,  but  road  systems:  and  from  this  you  may  perhaps  learn  a  new 
thought,  namely,  that  whenever  you  decide  upon  the  improvement  of 
the  roads  in  a  county,  a  township,  or  a  smaller  district  the  first  thing 
to  do  is  not  to  improve  the  roads  as  they  exist,  but  to  carefully  consider 
the  propriety  of  the  existence  of  each  road  and  of  its  location,  and  to 
work  out  a  whole  system  of  roads  which  will  most  efficiently  and  most 
economically  facilitate  the  business  of  the  district. 

The  system  does  not  need  to  be  put  into  practice  at  once,  and  all 
roads  do  not  even  need  to  be  located,  much  less  developed  or  built  out; 
but  before  any  one  road  is  located  or  built  it  should  be  known  what  other 
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roads  may  in  time  become  necessary  and  how  they  will  be  located  with 
reference  to  the  existing  ones.  In  these  road  systems  the  roads  are 
classified  into  roads  of  the  first,  second,  third,  etc.,  order,  according 
to  their  importance,  and  the  kind  of  material  of  which  they  are  built 
depends  on  this  classification,  the  principal  roads  being  macadamized 
and  having  a  summer  and  winter  road,  the  roads  of  minor  classes 
being  dirt  roads  of  greater  or  smaller  breadth,  of  steeper  or  less  steep 
grades,  etc. 

These  carefully  devised  road  systems,  or  "road  nets,"  as  they  are 
called,  are  laid  through  forest  districts  for  the  purpose  and  with  the 
knowledge  that  thereby  the  forest  management  becomes  more  profit- 
able. Thus  the  citizens  of  a  small  town  in  the  Harz  Mountains  of 
Germany,  owning  a  forest  district  of  little  over  7,000  acres  only,  spent 
$25,000  (a  sum  equal  to  the  entire  income  for  the  year  from  their  forest 
property)  on  such  a  road  system,  with  the  result  that  their  annual  income 
from  the  wood  product  increased  by  one-third  on  account  of  reduced 
cost  of  logging  and  hauling  and  of  increased  price  for  the  wood,  which 
appreciated  solely  because  of  its  accessibility. 

It  would  be  a  great  advantage  to  the  good-roads  movement  if  such 
statistics,  showing  the  money  advantage  of  improved  roads,  were  gath- 
ered. This  is  not  easy,  but  for  limited  districts  it  undoubtedly  could 
be  done,  and  when  thus  the  value  of  the  investment  is  brought  home 
to  the  farmers  it  will  not  take  much  persuasion  for  them  to  build  more 
good  roads. 


